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The Army Ordnance Association 


HE Army Ordnance Association is a_ national 

organization of American citizens pledged to in- 
dustrial preparedness for war as our nation’s strongest 
guaranty of peace. 

The Association endeavors to keep alive an interest in 
and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing 
arsenals—six in all—there is no peace-time industry for 
the production of ordnance. Should war unhappily 
come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate 
and unusual design. In an emergency, time will not 
permit careful study or long preparation for the produc- 
tion of munitions. The problem is one of vital concern. 

The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times codperating with the 
Government. The principal objective of the Association 
is an active membership of American citizens, on whom 
the duty of design and production of munitions will 
fall in war, who will have an accurate and authentic 
knowledge of the complex requirements of ordnance. 
“Peace insurance” in this form is the foremost aim of 
the Army Ordnance Association. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its aims. 
Its officers and directors serve without remuneration. 
Membership, to which American male citizens are eligi- 





ble, is four dollars a year. (Application on page 1go.) 

ArMy OrpNance, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop 
ments so that American industry may at all times know 
its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
cooperation with American scientists, inventors, en 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com 
petent committees to investigate and report upon special 
ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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The Spanish War 


A Far Greater Conflict Than Outwardly Appears 
By Maj. Gen. J. F. C. Fuller* 


E live in a strange and mysterious world: we all paign, and now we are engaged in organizing workers’ 
yearn for peace, and, like Oliver Cromwell, we long  soviets in anticipation of the crucial moment when the 
to sit by our woodside and tend our flocks or our money- workers must be the first to arrive on the scene and to seiz« 
making; yet we are eternally compelled to struggle, one nation —_ power. . . . We undertook to group the masses ‘round the 
with the other. On one side reposes Venus softly alluring, on symbols of democracy, such symbols as they could under 
the other crouches Mars whetting his all-coercive sword. stand, and to give the masses illusions. . . . We organized 
It always has been so, and, I suppose, it always will be _ political juntas, which in Spain have a traditional significance, 
so; anyhow it is so today. The world is riddled with facts and which at the right moment could be converted into 
and fictions, the nations are in clinch and in conflict; yet — soviets.” 
each war differs from the last war, and it is this which 


makes the present struggle in Spain so absorbing. When SPAIN is a large country, considerably larger than France, 


we examine it microscopically and discover the mic robes and except for Switzerland, Albania, and possibly Greece, it 


which engendered it, we find that at bottom it is a far 


greater conflict than it outwardly appears. It is not merely 
a divided nation but a tween the mountains constitutes a little nation of its own 


is the most mountainous country in Europe. Like all such 
countries, the population of each main valley or plain be 


a revolt between the factions of 


rebellion within the human world itself: an universal a group of people intensely individual and clannish who 
find it not only difficult but repellent to mix with other 


enteric fever, as it were. 
groups. It was this characteristic which kept Spain divided 


The background of this war is to be sought in Poland 

1800 miles eastward of Spain. There, between August 12 — for centuries and which enabled the Moors to resist expulsion 
and 25, 1920—thirteen epoch-making days—was fought one — for over seven hundred years. And it was this characteristic 
of the great decisive battles of the world. It has been named — which made parliamentary government impossible. In short, 
the battle of Warsaw. In it, Sikorski and Pilsudski met the Spain is a country of syndicates, hence Spanish Syndicalism, 
Soviet hordes and defeated them, capturing 70,000 prisoners. | which is antidemocratic, anticapitalistic, and antibureaucratic. 


Had the Russians won, there can be little doubt that Ger- Probably the Spaniard is the greatest individualist in the 


many would have been Bolshevized and the whole course | world, certainly as great as the classical Greek. 


of world history changed. Being so mountainous, it is an extremely difficult country 


From those days, fatal for the World Revolution, Lenin — in which to fight, parts of it being as difhcult as those found 
anywhere in the world. And this difficulty is, under present 


changed his tactics, substituting for the war of the gun the 
day conditions, multiplied by the fact that though the main 


war of the word. Whenever he saw discontent, he infiltered 


his propaganda. and amongst his many victims the one he — roads are good, they are few and far between, and secondary 
propag £ : ; ; 


paid especial attention to was Spain. In 1924 he died, and 
from then on, during the rule of Primo de Rivera, little head existent. Further still, as all the richer areas between the 
mountains are cultivated, the movement of wheeled vehicles 


roads, except in the form of cart tracks, are virtually non 


way was made until 1930, when that dictator was dismissed. 
Within a year the king had fled, and Spain became a__ is not easy, especially so in the olive, orange and cork dis- 


republic under a parliamentary government. Between then,  tricts where plantations and groves sometimes cover hun 


1931, and the outbreak of the war in 1936, some thirty-odd dreds of square miles. 
governments came and went, and during their ephemeral These two essential characteristics—the individualism of 
the people and the difficulty of military movement through 


reigns, strikes, revolts, riots, and murderings stigmatized 
out the country—were entirely lost sight of by the Red 


Spanish democracy. 

From that date onward, the Bolshevik bacillus literally revolutionaries, whose subversive philosophy had _ proved 
was pumped into Spain. I do not intend here to outline — successful in a vast plainland and amongst a people who 
the history of this inoculation which by now should be 
well known. Eventually it led to the formation of the men imagine there would be a war; consequently they did 
“Popular Front” which Dimitrov, the Soviet emissary, called not prepare for one. Instead, they copied the methods of 
a “Trojan horse” because it would enable World Revolution Lenin, who wittingly or unwittingly had copied those of 
Peter the Great. Because they were few in number and 


for generations had been serfs. Not for a moment did these 


“to penetrate to the very heart of the enemy’s camp.” In 
1933 he said: “We began first with an educational cam- their reliable adherents constituted but a small minority of 


“Major General. British Army. Retired. C. B.. C.B.E.. DS.O. London. the total population, they undermined authority and dis 
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cipline, law and order, so that when once the country 


was reduced to anarchy they would be able to seize 


power. All they were prepared tor was the social revolution. 


IMMEDIATELY the Popular Front Government came into 
being, both through legal election and illegal “verification” 
(for in order to gain a working majority the elections of 
seventy-nine members of the Cortes were declared invalid), 
the revolutionary extremists set to work, and between Febru 
ary 16 and June 16, 1936, 269 people were assassinated, 


1287 injured, 160 churches 


to lite as individual groups of banditti, who set out to 
murder and pillage the more wealthy inhabitants. In many 
cases they were successful, but by no means in all. Which 
ever side seized the initiative won, irrespective of how small 
the group might be, for it at once drew to its support, on 
one side the rabble and decent-minded people on the other. 
For instance, Queipo de Llano took Seville with 183 Civil 
Guards in spite of the fact that the Reds there numbered 
many thousands, and by the evening of the first day he had 
At Pamplona, Mola did 


at Malaga 


raised an “army” of 5000 men. 
the same, whilst 





totally destroyed and 25! 
partially, 341 


proclaimed, and many op- 


strikes were 
posing political headquarters 
and newspaper offices burnt. 
Then came the fatal day for 
the Revolution—July 13th— 
when Calvo Soleto, leader of 
the Right, was murdered by 
Government agents. Three 
days later General Franco 


raised his standard of revolt 


in Morocco and the Social 
Revolution was faced with 
war. This was a_ situation 


for which its adherents were 
totally unprepared; besides it 
was entirely different from 








! the Governor hesitated, when 


| immediately that city went 
roaring Red. 

From what I learnt when 
traveling through Andalusia 


early in 1937, it is not an 


Vl exaggeration to Say that 

77 PARCELONA whichever side took action 
$8 ‘ 

YE first, even with twelve deter 

mined armed men, though 

[VALENCIA i eae 

their potential adversaries 

numbered thousands, that 

AlD FROM side gained control. In fact, 

RUSSIA the first shot, whether it hit 


anyone or not, generally de 
ZZ - Insurgents “battle” 
(—_]= Goverment 


© 350 60 90 120 1bO mi 
a ee 


cided the because 
when a state of anarchy pre 


vails, any show of authority 





is magnified by the degree 





the one which had _ faced 

° ° ° { prim 
Lenin in 1917. Russia then 
was down and out and ut APPROXIMATE PostTi 


terly exhausted, but in Spain 
the people were not. Instead, vast numbers were thoroughly 
aroused, yet quite unorganized. What could the Red Goy 
ernment do? 

The one thing it dreaded most was that these people 
should organize themselves, because it was supported only 
by a small fanatical minority. Therefore, out of sheer self 
preservation, it was compelled to throw in its lot with 
This it did, 


ceased, and in the anarchy thus set in motion, scores of 


forthwith when all government 


the rabble. 
thousands of people were assassinated, including hundreds 
of naval and military officers. Thus were the navy and the 
army sterilized. 

Had the people been behind the Government and had 
the navy and army been Joyal to it (the majority of the 
tiny air force was) the Nationalist Rebellion must have been 
quashed within a fortnight, for outside 30,000 Moors in 
Morocco and a few determined soldiers such as Generals 
Mola and Queipo de Llano on the mainland, it had nothing 
to support it beyond the will of all decently minded people. 
Physically, the Rebellion started from zero, because Franco 
was cut off from Spain by the sea. Yet the challenge was 


accepted, and the war opened. 


ITs initial phase, which lasted about ten days, is highly 
instructive. The Government, instead of mobilizing its forces, 
liquidated them, and instead of consolidating the nation it 
disintegrated it. Communist and anarchist cells long had 
been established in all the towns and in the majority of the 


villages which, directly the Rebellion was launched, sprang 


Deer Aaa eee eer of disorder prevailing. The 
INS OF ForCEs IN SPAIN masses, Red or White, saints 

or sinners, must have a 
leader, and the side which fires first shows that it has 


made up its mind. 
It was during the initial stage, which lasted less than 
that the 


whilst it was being hoisted by its own petard—the 


because 


Social 


a fortnight, Government lost the war, 
Revolution—the Nationalists were preparing to fight a wat 
on normal lines, though in most abnormal circumstances. 
Whilst the Reds were organizing disorder, Franco landed. 
The problem which he set himself was to reéstablish order 
in the country occupied by his followers and to create an 


Red 


Therefore his 


army and destroy the cause in the country still un 


occupied. task was a civil as well as a 


military one. 
railways, 


a standstill 


ON the civil side everything was at 


At once he restored normality by 


postal service, banks, etc. 
fixing prices and issuing a regulated currency. He did not 
for arms were few and transport 


call for a levée-en-masse, 


was inadequate. He merely called out such classes of con 
scripts as he could equip, and raised a militia of Requetés 
and Falangists which he could arm, even if only with shot 
guns. The first he set about training, and the second he 
divided into groups and placed in the forward villages 
which became a line of extemporized fortresses, a line of 
blockhouses, as it were, in all some 1400 miles in length. 
His first problem was, therefore, to create a stable civil base, 
to get trade going in order to back his peseta and to re 
establish contentment. This wisdom was fully rewarded, for 


within three months from the outbreak of the Rebellion com 
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plete order reigned in rear of the so-called front; in fact, a 
tourist traveling behind it had the greatest difficulty in realiz- 
ing that a war was being fought. Seldom was a soldier 
seen, except drilling, and the police were conspicuous through 
their absence. 

The whole of his military problem was hinged on this 
civil one. Briefly, Franco set out to solve it by adhering to 
two simple principles: (1) Never to leave a group of com- 
rades in the lurch. (It was for this reason that he lost a 
chance of taking Madrid in the autumn of 1936 by turning 
to Toledo to relieve the garrison of the Alcazar, and it was 
for this reason that he fought for the Oviedo road.) 
(2) Never, after having occupied an area, to launch an 
offensive until that area is so thoroughly reorganized that 
it will not demand a military occupation. He had no inten- 
tion of committing the mistake made by the White generals 
in the Russian Civil War of leaving discontented areas behind 
the battle front. Instead of aiming at a decisive battle, he 
has throughout aimed at a decisive victory; that is, a state of 
tranquility, law, and order, when the last shot of this war 
is fired. There is no doubt in my own mind that taking 
into consideration the circumstances which confronted him, 
the wisdom he has displayed throughout this war borders 
upon genius. He never has lost sight of winning the peace, 
for, be it remembered, a civil war cannot be concluded by 


a peace t reaty . 


‘TURNING to his opponents, what do we see? Diametri- 
cally the opposite. Once in control, how did they treat the 
civil problem? By a series of Utopian experiments. Instead 
of getting back to normality, they collectivized the peasants 
and socialized the industries, with the result that the peasants 
refused to work and the industries rapidly became inopera- 
tive. Seemingly not realizing why this should happen, they 
proclaimed that it was the work of Fascists, the Fifth 
Column, and the Trotskyites, and started a pogrom in 
which tens of thousands of people were shot. Thus was 
confusion rendered worse confounded. They could not grasp 
that all the average worker wants is to be allowed to get on 
with his job and be fairly paid for his work. To them the 
word of Lenin was the word of God: it could not be wrong. 
In short and in reality, Lenin was their one almighty 
saboteur, but they could not see it. 

Their strategy sprang naturally from their philosophy. It 
was, so to say, uni-elemental, consisting as it did solely of 
propaganda upon which quite logically their tactics of terror 
were based. Long ago Hitler explained this strategy in 
“Mein Kampf,” in which he wrote: “The credibility of a 
falsehood depends on its structure. The masses, the crowds 
in simplicity of soul, fall victims much less easily to the 
petty falsehood, such as they themselves are guilty of on 
occasions, than to the great lie which covers them with 
shame. They cannot believe that others could possibly be 
guilty of such cynical and deliberate untruth.” 

The object of this propaganda was to gain neutral support 
by covering up their own crimes and foisting them on the 
shoulders of their enemy, and in this they were highly 
successful, for the gullibility of the neutral world, and more 
especially in all countries possessing a so-called free press, 
which more often than not means an untruthful one, was 
as enormous as the lies themselves. Yet it had a disastrous 
repercussion; for having created in the areas they controlled 


a terror psychosis by attributing to their enemy even worse 
crimes than their own, they doubled it, with the result that 
when the Nationalists advanced the population fled in terror 
before them, causing the utmost confusion in the districts in 
which they sought refuge and vastly complicating the food 
problem. 

What is even more astonishing is that propaganda also 
becathe the basis of the Red tactics. No serious attempt was 
made to raise an army on approved lines, and these were 
classed as being “bourgeois.” Instead, foreign assistance was 
mobilized by propaganda, and thousands of political out 
casts, genuine fanatics, and unemployed flocked through 
France to Red Spain to create what became known as the 
International Column, the only really organized fighting 
force the Red Government has so far been able to raise, 
because large numbers of these men were old soldiers and 
understood the necessity for discipline. The Red Militia 
never has, for throughout it has consisted rather of bands of 
men than of organized units, each under a leader, good, 
bad, or indifferent—the whole soaked with _ political 
propaganda. On my last visit to Spain I penetrated deeply 
into what had recently been Red territory, and everywhere 
I went I found a profusion of literature—newspapers, 
pamphlets, leaflets, scribbled notes and letters in every village 
street, on every field, and in every house or trench. Yet of 
the scores of papers I picked up and examined not one was 
of a military nature, all were political and monotonously so. 
Here I think we find the key to the recent Red defeats— 
politics and not tactics are the dominant subject. 


Why, then, it may be asked, has not Franco swept this 
military canaille long ago into the sea and brought the war 
to an end? The reasons are: First, he started from zero, or 
anyhow from next to nothing; secondly, the size and difhicul 
ties of the theater of war are immense compared to his 
means; thirdly, as I have explained, he has set himself the 
task of winning peace during the war, and fourthly, because, 
however undisciplined an enemy may be, so long as he is 
armed with magazine rifles and machine guns he cannot 
be rushed. 

In the cities, towns, and villages, the Red militiaman, who 
though undisciplined is brave and determined, is a formid 
able fighter, but in the field lands he is generally despicable. 
In every single Red attack in the open, at Guadalajara, 
Brunete, Belchite and Teruel, it was the International 
Column and not the Red Militia which attacked. Yet behind 
bricks and mortar these men are formidable antagonists— 
city and village guerrillas, gangsters, if you like. And the 
reason they have not taken to normal guerrilla war is that 
such warfare is most difficult if not altogether impossible, 
unless the civil population is on friendly terms with the 
guerrillas. Were this not so, Franco would be completely 
bunkered. In his turn, he has not indulged in this form of 
warfare because it would seriously impede him in winning 
the peace he is seeking. 

In brief, the war so far may be divided into four fairly 
definite stages; namely, the initial, the abortive, the prepara 
tory, and the decisive. As I already have dealt with the first, 
here I will turn to the remaining three. 

The first of these largely was forced upon General Franco 
by Mussolini, and it ended, in March 1937, in the Guadala 
jara fiasco. There can be no doubt that during the first six 











NovEMBER-DECEMBER, 1938 ARMY OVPRIDINAVNGIE 143 





months of the war the assistance rendered by the Italians to 
the Nationalists was of high importance; further still, that 
Mussolini, fresh from his Abyssinian triumphs, thought he 
could end the war by rushing Madrid as he had rushed 
Addis Ababa. He was furious with Franco for turning away 
trom Madrid in order to relieve Toledo, and he forced upon 
him the Guadalajara attack, which from every point of view 
was an unsound operation, for even had Madrid been taken 
it would have been more of an encumbrance than an asset. 

The second, or preparatory period, opened in the spring 
of last year and consisted in occupying the Biscay country in 
order to establish one main front and gain possession of the 
iron fields and so of a highly important export trade. These 
operations were brilliantly carried out, mainly by Spanish 


troops, and ended in Ocotber 1937 in the fall of Gijon. 


[HE third, or decisive period, has a curious history. 
Franco, who is no mean strategist, decided that his next 
attack should be in Aragon eastward of Saragossa. So in 
October 1937, imagining that this would be so, I visited the 
Aragon front from a little south of Huesca to Teruel and 
came to the somewhat obvious conclusion that the axis of 
the next attack would be the valley of the Ebro. However, 





Mussolini thought otherwise. His idea was political and not 
strategical; namely to retrieve the honor and glory of Italy 
by a second Guadalajara attack. Franco did not like it, but 
as he was largely dependent on Italy for his munitions, he so 
tar gave way as to concentrate large forces around Calatayud, 
which could be used either on the Guadalajara or the 
Saragossa front. Then, in December last, the unexpected 
happened—Teruel was attacked and occupied by the Reds. 

Why did they attack it?) The answer is that it was the 
easiest place to take. To them it was of no strategic value, 
but as their entire strategy is based on propaganda, they 
considered a victory, never matter what its military value 
might be, of international importance. In this they were 
right, for the entire press of the world burst forth with a 
pean of praise. Yet, even from the propaganda point of 
view it was a 7-days’ wonder, for Franco, moving the forces 
assembled at Calatayud south, fought the bloody battle of 
the Alfambra, during which the International Column was 
decimated, its losses numbering some 50,000. More important 
still, Mussolini’s Guadalajara operation was at once num 
bered amongst those things best forgotten. 

Teruel regained, at once Franco decided to strike down 
the valley of the Ebro. Selecting as his front Huesca-Teruel, 
140 miles in extent, he assembled behind it some 250,000 
men—about a third of his total strength. From this line he 
hit south of the Ebro, next north of that river, then, suddenly 
bridging it at Quinto, he passed a division over to its left 
bank and took the whole of the Red right flank in reverse. 
Whereupon a sauve-qui-peut followed. Under cover of this 
rout, the great power stations of Tremp were occupied in 
the north and the Barcelona-Valencia coastal road was 
severed. In short, Red Spain was cut in two. The battle of 
Aragon was the Vicksburg of the war. 

This brings us to the war in its present stage. Once again 
have two fronts been established, this time the Barcelona 
Perpignan and, for short, the Madrid-Valencia. The first is 
comparatively narrow, the second wide; yet it is the second 
which is the easier to attack because, except by sea, the 
southern theater of the war is cut off from foreign support. 








This front is hinged on Madrid, which may be compared 
to the bastion of a fortress flanked by two curtain walls. 
There the problem is food and not munitions, and its main 
lines of supply run to Valencia and Alicante. When these 
are cut, Madrid is likely to collapse, and when it does, the 
two curtain walls are likely to fall with it for the roads from 
the capital to Guadalajara, Valencia, Alicante, Cartagena, 
and Linares then will be opened. Therefore, the fall of 
Madrid will, so far as one can judge, cause the caving in 
of the whole southern front and once again the reduction 
of the war to one front—that of Barcelona—unless that 
front collapses first. 

This is how I picture the war will end. It is a war trom 
which not much of a tactical nature is to be learnt, but 
which politically is most self-revealing. 

When we look at it in the large we are faced by a strange 
and by no means hypothetical picture. On one side stands 
National Spain, on the other, Sovietized Spain, the first 
backed by the fascistic countries and the second by the 
democratic and communistic. Both these groupings of 
nations are as surely fighting each other in Spain as are the 
Spaniards themselves. Why are they doing so? 

If I were asked to hazard a guess, my answer would be 
that the hidden cause of this war, a kind of dress rehearsal 
of the war which is threatening the entire civilized world, is 
at heart a clash between two financial systems, the essential 
difference between which was explained by Hitler in a 
remarkable speech he delivered to the German Reichstag on 
January 30, 1937. Among other things he said: “The com 
munity of the nation does not live by the fictitious value of 
money but by the real production which in its turn only 
gives value to money. This production is the real cover of 
a currency, and not a bank or a safe full of gold! And if I 
increase this production, | consequently increase the real 
income of my fellow citizens, and if I decrease it, then | 
also decrease their income, no matter what Wages are 


being paid.” 


Acce IRDING to his system, work is wealth and work 
alone can potentize money. But according to the old system 
upon which the material greatness of the nineteenth century 
was founded, money is wealth, and money is able to breed 
money in the form of interest. The clash today is, therefore, 
one between two money systems which are rapidly dividing 
the world into two hostile camps: on the one hand we 
have Capitalism which looks upon work as a means of 
making money, whilst on the other we have what may be 
called Distributionism, which looks upon money as a means 
of distributing work; 7.c., production. The first is closely tied 
to gold, the second is but a production ticket, and what has 
terrified the financial world is that its initial successes have 
been startling. Thus in 1933, though Hitler took over no 
more than £6,000,000 ol gold, since then he has completely 
transformed his country. Should other nations follow suit, 
what is going to happen to the vested interests of the old 
systems of loan and state capitalism? They are going to 
go bankrupt; hence their adherents are fighting for their 
lives—hence the international clash in Spain, and hence, 
should the nations continue to ignore facts, the certainty of 
another World War. 

This, | believe, is the greatest lesson of the Spanish War 


and the key which unlocks its many riddles. 
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The New Semiautomatic Rifle 


Development and Present Status of the U.S. Rifle, Cal. .30 MI 
By Frank J. Jervey* 


“ HE only radical improvement in muskets which is 

now known to be under study is the application to 
these arms of the automatic principle, to the extent of caus 
ing the musket itself to effect its own reloading upon dis- 
charge. The principle has been already applied with some 
success to pistols, and its advocates claim that it is logically 
in the line of development of the magazine rifle, in reduc 
ing to a minimum the interval between aimed shots. Both 
tactical and mechanical questions are involved in the con- 
sideration of the possible desirability of the substitution ot 
a semiautomatic musket for the hand-operated magazine 
rifle. Up to the present time mechanical invention has not 
solved its part of the problem, and no rifle of the class has 
been presented to this Department for examination and test, 
although its willingness to take the subject up has been 
signified whenever occasion has offered.” 

The above quotation from the 1902 report of the Chief ol 
Ordnance may be construed as foreshadowing the develop 
ment of the semiautomatic rifle. This project was brought 
to a successful conclusion thirty-four years later, when the 
Ordnance Department presented the using services with the 
U.S. rifle, caliber .30, Mr. 

During the long era of search and development, many 
designs embodying every conceivable principle of operation 
were investigated. Included among these were the Dryse, 
Schauboe, Bommarito, Rychiger, Bang, Elder (Rychiger 
type), Elder (St. Etienne type), Liu, Standard, Berthier, 
Thompson P.C., Thompson V, Pedersen, Garand (first 
model), Hatcher (modified Bang), Colt, Remington, 
Mondragon, Stergian, Murphy-Manning, Farquhar, Spring- 
held, and the Rock Island Arsenal model. 

Competitive tests to which inventors were invited to sub- 
mit models of semiautomatic rifles were publicly announced 
tor September 15, 1921, and again seven years later, July 1, 
1928. Full details of characteristics and functions, mandatory 
and desirable, were stated in the announcements to inventors. 

In some of the earlier models, attempts were made to 
modity the M1rgo3 (Springfield) rifle by adding an attach- 
ment which performed the function of unlocking and open- 
ing the bolt by receiving the necessary power from the powder 
gases of the cartridge. Aside from being grotesque and 
unwieldy, these models failed to function reliably. It is in- 
teresting to note that the rifle finally selected operates on 
this same principle. However, the streamlined product of 
today bears no more resemblance to its ugly cousins than 
a Derby winner does to an old-clothes man’s plug. 

The inventor of this new rifle is John C. Garand, an 
Ordnance engineer of the Springfield Armory. He has been 
employed at the armory since 1920 and during this time has 
designed and built models of three types of semiautomatic 
rifles in addition to other small-arms inventions. Unlike many 
men of his profession, Mr. Garand’s talents are not limited 
to the field of invention. He has an intimate knowledge of 


“Ordnance Engineer, Small Arms Division, Industrial Service, Office 
of the Chief of Ordnance 


manufacturing technique and on many occasions has proved 
of invaluable assistance in the work of tooling up for the 


new rifle. 


[HE new Mr rifle is a gas-operated, clip-ted, self-loading, 
shoulder weapon slightly over nine pounds in weight. It 
fires the same ammuntion as the caliber .30, M1go3 (Spring 
field) rifle and all standard U.S. caliber .30 machine guns. 
The ammunition is supplied in 8-round, reversible, en 6/0¢ 
clips which are ted by hand into the magazine of the rifle. 
Upon being inserted, the clip depresses the tollower which 
in turn releases a catch, allowing the bolt to go forward 
under the action of a compressed spring, stripping the top 
cartridge from the clip and chambering it. When the last 
round in the clip is fired and the empty case is ejected, th 
clip also is ejected and the bolt is retained in the open po 
sition ready for the insertion of the next loaded clip. 

The semiautomatic or autoloading action of the rifle is 
accomplished by a mechanical arm or “robot” called the 
operating rod. This component takes the place ‘of the 
human arm in operating the bolt, the power being obtained 
from the propellent powder gases. In the conventional bolt 
action rifle such as the Springfield, the bolt remains closed 
and locked to the receiver after the round is fired. To re 
load, it is necessary to grasp the bolt handle manually, rais« 
it until the locking lugs of the bolt are disengaged trom 
their locking recesses in the receiver, and then draw th« 
bolt to the rear, extracting and ejecting the empty cartridg: 
case. The bolt next is returned to its locked position by 
hand. At the same time, this operation chambers a new 
cartridge. 

In the M1 rifle, this manual operation is performed auto 
matically by the operating rod. The diagrammatic sketch on 
page 145, while not a drawing of the actual parts used in the 
rifle, shows the cycle of operation. When the cartridge is 
fired, the bullet is propelled down the bore. As the rear end 
of the bullet reaches position A as shown in the drawing, 
the powder gases enter chamber B and impinge against 
piston C, driving it to the rear. This piston is at one end ot 
and also an integral part of the operating rod D. The other 
end of the rod contains a slotted cam E, into which projects 
a cam-shaped extension of one of the bolt-locking lugs F. In 
traveling to the rear, this slot cams the bolt-locking lug ex 
tension upward, rotating the bolt until the bolt-locking lugs 
are disengaged from their locking recesses in the receiver. 
The operating rod continues to the rear with the bolt which 
in turn extracts and ejects the empty cartridge case and cocks 
the hammer. During the rearward travel of the rod, the 
spring G is compressed, thereby storing up sufficient energy) 
to return the rod, bolt, and a new cartridge to the firing po 
sition. The only manual operations performed are those re 
quired to pull the trigger for each shot and to insert a new 
clip after every eighth round. 

There are many features of the Garand model which 


make it stand out in comparison with other models that were 
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The Service Rifle and Its Principle of Operation 





BOLT RECEIVER 


BARREL 





TZ 
yo SL 


ee A 





h 





: 2 LEE ITITILL LIL ILIILELELLT ILE EP 


LZIFIAIII IF II IPI IIIT 


LILIZ LT addadadaaar 


| ' YY 


Sa a aa a a 




























G OPERATING ROD (D) 











DIAGRAMMATIC SKETCH OF THE PRINCIPLE OF OPERATION 
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considered by the various boards. These include reliable 
functioning, general appearance, good balance, safety, and 
short receiver (actually shorter than the receiver of the 


Springfield). A long receiver is objectionable for several 


trigger, sear, safety, and the parts which cause the weapon 
to function semiautomatically. In most weapons the firing 
pin blow is either directly or indirectly caused by a com 
pressed spring, and the energy stored in the spring decreases 





RicutT Sipe VIEW oF THE NEw SEMIAUTOMATIC SERVICE RIFLE 


reasons. It is not conducive to good balance. If the added 
length extends to the rear, it interferes with proper sighting, 
and if it extends to the front, it either adds to the length and 
weight of the rifle or the barrel has to be shortened to com- 


pensate for the long receiver. 


SIMPLICITY and relatively few parts are conducive to 
ease of manufacture and maintenance if this can be accom- 
plished without resorting to complicated shapes. The M1 
rifle has seventy-two components including springs, screws, 
and pins as compared with ninety-two for the Springfield. 
This reduction was made in spite of the added semi- 
automatic feature of the new rifle. 

Quite a number of the models presented were not judged 
to be properly secure against the possibility of premature 
discharge; #.¢., under certain conditions, it would be possible 
for the cartridge to be fired 
before the bolt was properly 
closed. To prevent this con- 
dition in the Mr rifle, the 
hammer is so constructed 
that it cannot strike the fir- . 
ing pin before the bolt is ro- ? 
tated to the fully breeched 
position. To provide an 
added safety measure, the 
firing pin is prevented from 
traveling forward until the 
same condition exists. 

The new rifle is probably 
the easiest to disassemble of 
any military semiautomatic 
ever developed. A demon- 
stration of removing its parts 
always evokes amazement from even the most experienced 
riflemen. It requires a total of about twelve seconds to re- 
move the trigger-guard group, stock, operating rod and 
the bolt. 

The rear sight is entirely new 
improvement in its field. Mounted on the rear part of the 


in principle and is a great 


receiver, the aperture is close to the eye and the longer sight 
radius thus provided makes better scores possible. 

One of the more interesting and unique parts of the rifle 
is the trigger-guard group, which consists of the hammer, 





PLACING CARTRIDGE CLIP ON THI 


as the firing pin moves forward. Thus, when the spring 
becomes fatigued, the blow on the primer is materially re 
duced and the result may be hangfires or misfires. In the 
Garand mechanism, the construction which functions the 
hammer is such that the leverage is increased as the hammer 
nears the point of impact. This tends to reduce the load on 
the sear and causes the trigger to pull easily, in turn in 
creasing the load on the firing pin at the time of firing, thus 
tending to prevent extrusion of the primer. This is just the 
reverse of the force as applied by the spring in the service 
rifle. 

The receiver is so designed that in the event of an acci- 
dent resulting from defective ammunition or a stoppage in 
the bore, the probability of serious injury to the firer is very 
remote. There is no danger of a bolt being blown back in 
the shooter’s face or gas from punctured primers being the 
cause of injury to his eyesight. 

Some semiautomatic 
weapons function very satis 
factorily provided the ammu 
nition 1s specially adapted to 
the idiosyncrasies of the par 
ticular design. For example, 
some required that a slight 
film of oil or its equivalent 
be applied to each cartridge 
case before it is chambered. 
This is unnecessary with the 
M1. In fact, the weapon is 
quite flexible and fires high 
and low-powered ammuni 
tion with equal satisfaction 


FOLLOWER 


and without the necessity of 
any sort of adjustment in 


the piece when a change is made from one type to the other. 


| O SATISFY the requirements for a military weapon, cer 
tain exact demands had to be met. The new rifle must not 
weigh over nine pounds; it must be well balanced and 
adapted to shoulder firing; it had to be simple, strong, com 
pact, and adapted to ease of manufacture; the mechanism 
must be so designed as to preclude the possibility of prema 
ture unlocking, and the bolt must be positively locked at the 


instant of firing; the use of oil or grease applied to the car- 
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tridge case should not be necessary for proper functioning. 
Tests by the using services clearly showed that the Mr rifle 
satisfied all these requirements, and it might be well to men- 


tion in passing that these services are not prone to “nurse” 


é 


time readily can be appreciated. Try, for a moment, to visual 
ize a company of soldiers on the march, equipped with semi 
automatic rifles. An airplane traveling at a speed of about 
two hundred miles an hour suddenly appears over the top 





Lert Sipe VIEW oF THE NEW SEMIAUTOMATIC SERVICE RIFLE 


a weapon along in any test. In such cases, it is customary to 
issue the test weapon to all classes of soldiers from the tyro 
When a test 
diploma trom the school of the doughboy, it is truly fit for 


to the expert rifleman. weapon receives a 
the wars. 

In all comparative tests between the semiautomatic and the 
bolt-action, shoulder rifle—v.e., between the Mr and the 
M1g03—conducted by the Ordnance Department as well as 
the using services, the new rifle clearly demonstrated its 
marked superiority. These tests included combat and anti- 
aircraft firing with expert, partially trained, and untrained 
soldiers. It generally is conceded that for short periods of 
fire the Mr has the value of approximately three bolt-action 
riflés. Many skeptics of the principle of a semiautomatic 
shoulder rifle have been converted by one personal experience 
in firing this rifle. The lack of fatigue after continuous 
firing and the ease with 
which the rifle can be held 
on the target throughout the 
fring of a complete clip is 
remarkable for the type of 
fire. Probably the most out 
standing demonstration per 
formed to date with the rifle 
was accomplished when “Al” 
Woodworth of Springfield 
Armory fired one hundred 
aimed shots within one min 
ute. One case on record tells 
of 80 shots at 200-yard range 
within one minute with no 
shot dropping out of the 4 
ring of the target. The aver- PressiNnG CARTRIDG! 
age rifleman, however, is 
capable of firing approximately forty shots per minute. 

The rifle shows its greatest superiority over the Spring 
held in antiaircraft work. The so-called “kick” of the con 
ventional, bolt-action rifle throws the line of aim well away 
from the target at each shot. The aim is further disturbed 
by manipulating the bolt for the insertion of a new cartridge. 
In the Mr, the “kick” is very light, and it is easy to keep the 
rifle on the target throughout succeeding shots. The advan 
tage of this for defense against high-speed, low-altitude air- 
craft where the target is present for a fractional period of 





CLIP INTO THI 


of the trees. Within a split second, each man can bring his 
rifle to his shoulder and begin firing eight rounds almost 
as rapidly as he can pull the trigger. Defense of this type 
certainly should add materially to the protection of march 


ing columns. 


SPRINGFIELD Armory now is engaged in the production 
of the new rifle. At first the usual difficulties to be expected 
in adapting the rifle to mass production were encountered. 
Proper manufacturing tolerances had to be established. Con 
sidering the uncharted path of semiautomatic-rifle mass 
production, no unusual problems were encountered that 
could not be overcome readily. Facilities for production 
within the limitation of funds have been provided and a 
small but constant monthly rate is being maintained. 
August of 1937 saw the first production rifles issued to 
troops, and funds have been 
provided for the manufac- 
ture of 7500 rifles which are 
expected to be delivered in 
the current calendar 
Additional funds have been 


year. 


made available for the pur 


chase of more and _ better 


facilities—such as the most 
modern machines, jigs, fix 
tures, tools, and gages—and 
also for the fabrication of 
more rifles. The additional 
facilities will provide a much 
greater production rate of 
the semiautomatic rifle than 


is available. 


RiFLt 


now 

Enthusiastic reports con 
tinue to be received from troops to whom the rifle has been 
issued. This despite the fact that the Springfield long has 
been considered the acme of perfection in a military arm and 
many are the shooters who have been wedded to this excellent 
weapon. 

While Mr. Garand is justly entitled to all praise for the 
excellent work he has done in producing this fine piece of 
equipment, due credit also must be given to the personnel 
of Springfield Armory for the great part they have played 


in bringing the production of the rifle to its present state. 
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Strategic and Critical Materials 


Their Relation to Our National Security, III 
By Lieut. Col. H. D. Rogers* 


HLORINE gas, because of its strong chemical afhnity 
for other substances, is used in a large number of 
processes to form chlorides and separate certain metals; for 
the sterilization of water; as a bleach for textiles, shellac, 
paper pulp, and to manufacture rubber substitutes. The 
paper and pulp industry is the largest consumer of chlorine. 


Organic synthesis is the 


[ron AND STEEL.—Iron as such—by which is meant strictly 


pure iron—does not exist as an article of commerce; it 
appears in service and in the market only in the form of 
cast iron, steel, or wrought iron. Some impurities are 
tolerated in small amounts, even though undesirable, because 
they cannot be removed cheaply, while others may be harm 


less, or even slightly bene 





second most important ap- 
plication. 

Military requirements 1 
clude use as a liquid and in 


l- 


2 


various compounds, such as 
of War. 


chlorides, chlorates and per- 


‘vy. 

THIS concludes a series of nine articles on procure- 
ment planning by chiefs of the various divisions of 
the Planning Branch, Office of the Assistant Secretary 


ficial. Carbon is required to 
give the metal strength or 


some other desirable prop 


erty. Pure iron is a white 


metal and one of the chemi 


cal elements. 


chlorates for pyrotechnics, 


and in the manufacture of 


toxic agents. 


Articles in this series were: “The Army and Navy 
Munitions Board,” by Col. H. W. T. Eglin (March- 
April 1937 issue, p. 275); “Standards for Army Sup- 

| 


Steel 


processing 


is the product of 
pig iron to re 


move in part, usually as 





The total chlorine produc- plies, by Capt. George 


tion for 1936 has been esti- 
mated roughly as somewhat 


about laj. Scott B 


tons, Bee sae 
War-Time 


below 500,000 


: Contracts,” 
forty-two per cent of which sii 
was consumed in the estab- 
manufac- 


lishments where 


ar , i IC 5 », 227): 
tured. To divert the remain 939, f ) 


/ 


ing amount to military uses 
would disrupt that portion 
now finding a ready sale to 


nL: August issue, p. 
industry. While the manu A g e, | 
issue, p. 99. 
facture of this €, P-. 99 


element is expanding to care 


important 





'. McPike (May-June, p. 344); 
“Procurement Planning,” by Lieut. Col. G. M. Barnes 
(July-August, p. 21); “The Allocation System,” by 
Ritchie (Septe mber-October, p. 77); 
by May. C. C. 
(November-December, p. 
struction,” by Capt. W. R. Winslow (January-February 
“Priorities,” 
(March-April, p. 289) and “Contributory Factors of 
Defense,” by Lieut. Col. R. B. Cole (May-June, p. 351). 
(Part I of the present article was published in the July- 
35; Part Il, in the September-October 
The present installment concludes the 


article and the series.)—Ep1rTor. 


completely as_ feasible, the 


impurities found in the iron, 
principally an excess of 
, carbon, (Si, Mn, S and P). 
Fenn ‘ : 

For special uses, other metals 


154); “Emergency Con- 
a4 ne may be added to give the 


product special characteris 


by Capt. W. E. Niles 


tics such as hardness, wear 


resistance, and toughness. 


The 


iron and steel is the oxide 


source of commercial 


ores of iron, principally 


hematite and magnetite. 


Enormous deposits of these 





ores are found in the Lake 





for the increase in consump- 
tion, the problem of any 
additional load can be solved only by increasing production 
facilities to meet the need. 

Copprer.—In 1929 the United States consumed more copper 
than all the rest of the world, but in 1935 used only half as 
much. Secondary or reclaimed copper plays a large part in 
the production of copper. The almost indestructible character 
of the element insures a large and increasing proportion of 
this material on the market. Estimated primary domestic 
production for 1936 was 613,000 tons as compared with 
941,306 in 1929, and secondary recovery Was 434,600 in 
1936 and 626,550 in 1929. 

Stocks reported in the Minerals Yearbook for 1936 were 
approximately 812,000,000 pounds primary and secondary. 
Compared with 1929, production and consumption of 
copper abroad have increased more than in the United States. 
Smelter production of copper in the United States in 1935 
was sixty-two per cent less than the 1929 total, while else- 
where it was twenty-four per cent greater. At the end of 
the last war there was an estimated surplus of 100,000,000 
pounds. At present, our raw material on hand and facilities 
appear great enough to meet any foreseen requirements. 


*Chief, Commodities Division, Office of the Assistant Secretary of War 
Lieutenant Colonel, Medical Corps, U. S. Army 


Superior region. Lesser de 
posits are found in many locations in the United States. 
Over eighty per cent of the iron ore mined in the United 
States comes from the Lake Superior region. 

Iron ore is charged into the top of a shaftlike blast furnace, 
together with coke and limestone. Hot air is blown into 
this furnace near the bottom, burning the coke and furnish 
ing the gases and heat necessary to reduce the iron oxide to 
molten metal, which trickles down over the white-hot coke, 
absorbing a quantity of carbon. It collects in the bottom of 
the furnace, from which it is periodically withdrawn, to be 
cast into pigs, or sent to the steel plant for conversion into 
steel. Pig iron is merely remelted and cast into molds to 
form the familiar iron castings of commerce. Limestone is 
charged into the furnace to convert earthy minerals mixed 
with iron ore and coke ash into a fusible slag; this also is 
drained periodically. The blast furnace operates continuously, 
charging ore, coke and limestone at the top and tapping 
liquid iron and slag from the bottom. 

To convert iron into steel, the following four methods are 
used; the tonnage of each for the year 1935 also is shown: 
(1) Crucible, 642 
(3) Open-hearth, 30,715,429 tons; (4) Electric, 541,492 tons. 

Crucible —Small steel still are made in a 


tons; (2) Bessemer, 2,835,031 tons; 


amounts of 
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crucible furnace. This method does not lend itself to 
quantity production and is used only for the highest grades 
of special steel. The crucible process was the first process 
for making steel in moderately large quantities, but was 
supplanted for tonnage output by the Bessemer process with 
its large capacity and low cost of production, though the 
product was much inferior in quality. 

Bessemer—The Bessemer converter is a brick-lined vessel 
with perforations in the bottom through which air is blown. 
Into this vessel molten pig iron is charged. The air blowing 
through this molten metal burns out the carbon and the other 
impurities. Combustion of these impurities furnishes the 
heat to maintain operations. At the end of the blow (ten 
to fifteen minutes) the purified metal is dumped into a 
ladle and an alloy of manganese and iron, known as spiegel, 
is added. The finished steel then is cast in molds, forming 
ingots. Formerly the leading process for the production of 
steel in large quantities, the Bessemer process has been re 
placed largely by the open-hearth, which produces a better 
grade of steel. 

Open-hearth—Refining by the open-hearth method is a 
more deliberate process, requiring from eight to ten hours; 
hence a better control of the mix is possible. The furnace 
is a flat, shallow basin with a low roof. At either end are 
ports through which gas and hot air enter; the flame sweeps 
through the furnace and out the opposite ports. At intervals 
the flow of gases is reversed. Scrap and pig iron are placed 
in the furnace through side doors and melted down. Iron 
ore and limestone are added, also manganese and other 
metals to give the desired qualities. When the reactions are 
complete, the furnace is tapped and cast into ingots. The 
steel is now ready for special shaping. 

Electric z 
the same type of purification as in the open-hearth—is 


A fourth method—using an electric furnace and 


growing rapidly. This method again allows better control of 
the mix, and is used in the manufacture of high-grade 
alloy steel. 

As the ingot and rolling-mill capacity is nearly equal to 
the estimated requirements, and as the country was able to 
get along with about thirteen million tons of steel (1932), 
less than one-third of the amount used in this estimate for 
civilian use, it appears that control measures should be based 
on the available supply of ferromanganese ore rather than on 
steel. With sufficient ferromanganese supply to insure opera 
tions to capacity, civilian requirements could be limited to 
approximately 40,000,000 gross tons per year. 

Maximum production of steel would require transporta 
tion of approximately 70,000,000 tons ot iron ore, of which 
50,000,000 tons probably would come from the Lake Superior 
district. The usual route is by water, which frequently is 
closed by ice during the winter months; therefore, the move 
ment of this ore presents a special problem in transportation. 

Large power requirements, in both the furnace and _ the 
shaping divisions of the steel industry, require a special study 
in allocations, keeping other industries decentralized and 
away from the steel centers. Generally speaking, there is 
sufficient labor, skilled and semiskilled, to operate at maxi 
mum capacity. It appears that the capacity of the country 
is sufficient to supply all needed requirements in plain steel. 
A shortage may exist in special alloy steels. 

JUTE is a vegetable fiber used principally in the manu 
facture of burlap and hessian cloth. This material is used 


in the military service in the manufacture of horse covers, 
surcingles and webbing; also sand, forage, and feed bags. 
In addition, burlap is used for baling and packing. Jute 
fiber has no inherent advantage over other fibers, except its 
cheapness and ease of manufacture. The domestic fibers 

cotton, flax, and hemp—are considerably more expensive. 
There is no domestic production of jute in the United States. 
The United Kingdom has a complete monopoly of jute and 
a partial monopoly of burlap. There are ample facilities in 
the United States for the manufacture of jute into such items 
as burlap, hessian cloth, carpet and linoleum bases, etc. All 
of the jute imported is raised in India. Annual imports are 
approximately six hundred million pounds. Jute is used in 
great quantities in the United States and it is desirable to 
maintain a supply in an emergency. However, if it cannot 
be secured, cotton can be substituted satisfactorily. The posi 


tion of jute on the strategic list is not justified. 


Ma HINE Toots may be defined for the purpose of military 
planning as power-operated machines which shape metal 
articles to the desired form by the use of mechanically 
controlled forming or cutting operations. The military re 
quirements of machine tools in war are large and must be 


met before the production ol essential items of wat 


many 
equipment can be undertaken. It is recognized that a prob 
lem will be encountered in securing the war-time needs of 
power machines, electrical machines, and machinery. Such 
machines, however, are generally standardized and stocked 
by dealers throughout the country. Machine tools have been 
called “the master tools of industry” in that they are not only 
the basic machines of industry but are also the machines 
that perpetuate themselves. 

The volume of business in normal times amounts to about 
$ 100,000,000 to $ 125,000,000 a vear: therefore, the Importance 
of this industry is out of all proportion to its annual busi 
ness. There are about 250 owner-managed companies, with 
an average investment of $500,000 to $700,000, employing 
from 200 to 250 men each. The importance of being near raw 
materials is not nearly so important as it is in many indus 
tries, because the tonnage of materials used for the manu 
facture of machine tools is not great in proportion to the 
value of the finished product. The tariff was formerly 35 per 
cent on imports of machine tools: this was dropped to 
25 per cent for a few years and then brought back to 30 
per cent. 

There are five arts of machining metal—milling, turning, 
Standardization 1s 


Adaptability to 


boring or drilling, planing, and shaping. 
limited largely to machine-tool elements. 
change is enhanced by the ingenuity of the men in the 
plants and their background of engineering experience, 
which would enable the plants to change over to some other 
type of product rather readily. It is estimated that two 
thirds of the men in a machine-tool plant must be skilled 
men, with possibly one-fourth highly skilled. 

From 1929 to 1935 there was a shrinkage of fourty-four 
per cent in the capital and surplus of the machine-tool in 


Ma hinist’s that 


repair shops have the highest percentage of obsolete 


dustries. Americar study shows railroad 
equip 
ment. One of the most severe shortages may be anticipated 
in forging capacity. 
The distribution is heavily concentrated in a few important 


states: seven states—New York, Ohio, Illinois, Pennsylvania, 
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California, Massachusetts, and Michigan—account for sixty- 
two per cent. In 1936, less than two hundred and fifty Amer- 
ican companies were engaged primarily in machine-tool 
manufacture, and there is a tendency through mergers for 
the number to become even smaller. In 1929, over forty per 
cent of all wage earners in this industry were employed by 
one per cent (representing nineteen firms) of total establish- 
ments. 

Obsolescence of machine tools has been estimated carefully 
in recent surveys. American Machinist announced in the 
April 24, 1935 issue, that sixty-five per cent of this country’s 
metal-working machinery is now over ten years old. In 1925, 
the corresponding figure was forty-four per cent and in 1930, 
forty-eight per cent. In the years 1930-1935, there was a 
17-point increase in replacements. In terms of machines, in 
order to maintain the present ratio (65 : 35) of old to new 
equipment, 336,745 major metal-working machines will be 
needed before 1940. A recent survey by the Machinery and 
Allied Products Institute gives a present pent-up demand for 
new machine tools as $724,400,000. 

In 1933, the Census of Manufacturers revealed that eight 
states—Massachusetts, New York, New Jersey, Pennsylvania, 
Ohio, Indiana, Illinois, and Michigan—account for fifty-six 
per cent of the total value of products manufactured in that 
year. If six more states—California, Connecticut, Missouri, 
North Carolina, Texas, and Wisconsin—are included, over 
seventy-five per cent of the total value of 1933 products is 
accounted for. 

It is estimated that normal machinery exports from the 
United States provide American manufacturers with eight 
to ten per cent of their total production. In 1929, this 
amounted to fifty-one million dollars. Our imports are 
insignificant. 

The early production of machine tools is an indispensable 
requirement for any production of munitions. The trend of 
modern armies to increased mechanization places a heavier 
load on machine-tool builders. Machine-tool requirements 
are greater than the capacity to produce. Additional capacity 
may be obtained by: Expansion of existing facilities; con- 
version of plants engaged in the manufacture of other allied 
metal products; subcontracting for parts to other plants not 
capable of making units required; construction of new 
facilities. 

Nitric Actp.—This material is used in large quantities in 
chemical industries of all kinds. With metallic bases, nitric 
acid forms a series of exceedingly important salts known as 
“nitrates.” The acid, or its salts, is used in the manufacture 
of explosives, coal-tar dyes, sulphuric acid (lead-chamber 
process), pickling liquors, cellulose-nitrate plastics, pyro- 
technics, imitation leather, rubber substitutes, etc. In an 
emergency, the use of nitric acid for manufacturing explo- 
sives increases greatly as compared with peace-time re- 
quirements and constitutes its most important use. 

Prior to and during the war, nitric acid was produced by 
the The 
processes for the fixation of atmospheric nitrogen and their 


sodium-nitrate sulphuric-acid _ process. various 
principles may be grouped together as follows: (1) The 
various arc processes which require large quantities of cheap 
electric power—now practically obsolete; (2) The direct 
synthetic ammonia process which requires both nitrogen 
and hydrogen free from impurities; (3) The cyanamide 
process, which requires fairly pure hydrogen and calcium 


carbide; (4) The cyanide and ferrocyanide process, in which 
nitrogen is passed into vessels containing alkali and coal 
mixed and heated; (5) The nitride process, in which nitrogen 
gas unites with certain metals. The product is heated with 
water to yield ammonia. 

Ot the processes described, the synthetic ammonia process 
is the most important and now is worked on a commercial 
scale in this country and abroad. 

One of the greatest uses of nitric acid is in the chamber 
process of sulphuric-acid manufacture. The majority of 
sulphuric-acid chamber plants have installed a_nitric-acid 
contact unit. The great bulk of the acid produced is con 
sumed within the plants; therefore there is no necessity for 
the accumulation of stocks. One of the important raw ma 
terials in its manufacture, sodium nitrate, is stored in sul 
ficient quantity to meet commercial requirements. The 
annual production of individual companies is not available. 

The nitric-acid industry is located principally in New 
Jersey and Pennsylvania. Other plants are in Illinois, Cali- 
fornia, Colorado, Connecticut, and Wisconsin. Total produc 
tion for 1935 increased eighteen per cent over 1933 figures, 
and approximately two-thirds of that produced was derived 
from synthetic ammonia (1935—122,596 tons). The imposi 
tion of any greater load on our domestic industry would 
require expanded production. Nitric acid should be produced 
adjacent to where it is consumed because of the difficulty ot 
transportation and cost of equipment. 

Nux Vomica is indigenous to India, Cochin China, and 
Alkaloids, strychnine and brucine 
Strych 


neighboring countries. 
are the important medicinal agents of nux vomica. 
nine is used medicinally as a stimulant, and over one-third 
of the consumption is for the destruction of vermin. There 
are five chemical firms and a drug firm which import the 
bean as a raw material and prepare strychnine products. 

There is no domestic production of nux vomica. It is 
produced in British India, Ceylon, Northern Australia, and 
Cochin China. The markets are Madras, Ceylon, Cochin 
China, Canada and Calcutta. India produces 88.6 per cent, 
and the United States is its greatest user. The total imported 
from all sources in 1929 was 3,034,991 pounds (beans). 
There is no duty on the beans, so port stocks are not obtain- 
able, but based on average monthly receipts there should be 
245,000 pounds. There is normally a large quantity in storage 
in the United States. 


Perroet mM.—An illustration of the relatively large, but by 
no means inexhaustible supply of this material, may be had 
by comparison with our coal supply. It has been estimated 
that the nation’s visible oil supply would cover the State ot 
Ohio with a pond three-fourths of an inch deep, whereas 
the total supply of coal in this country, if spread over the 
same state, would approximate a depth of seventy-six feet. 
Although authentic available reports indicate an oil supply 
for approximately twelve to twenty years, and our reserve 
has been estimated at a minimum of twelve billion barrels, 
our consumption rate is reported as approximately one billion 
barrels annually. It therefore is evident that we are gradually 
depleting our resources. 

The petroleum industry has marked overcapacity in both 
producing and refining. Efforts to control production so 
far have met with but partial success. Two important factors 
enter into the consideration of our future as to petroleum: 
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1. Proven deposits do not enlarge by sensible increments, if 
at all. 2. The history ol every oil field has been that too 
much oil exists until the day arrives when there is not 
enough. No one can state the true amount of oil reserves 
while any remains in the ground. 

To the total of petroleum reserves must be added a con 
sideration of oil from coal, shale oil, and mined oil. While 
none of these sources is impossible economically, the cost 
prohibits competition with surplus oil-field production. An 
other frequently discussed possibility is the partial substitu 
tion of alcohol from waste agricultural products. While this 
subject has attractive points, the difficulties inherent in the 
problem are considerable. 

Oil substitute probabilities appear to lie in the direction 
of hydrogenated coal, first; mined oil, secondly; and shale 
oil, a remote possibility. The processing of coal by hydro 
genation, which perhaps has passed the experimental stage, 
is an important factor. In an emergency, when the time 
arrives that an actual shortage of production is apparent, 
naval reserves exist in considerable quantities for purely 
military use. 

PHENOL is an important antiseptic and disinfectant. It is 
used in the manufacture of other chemicals, such as salicylic 
acid and picric acid and in the preservation of raw hides. 
It is added to tanning materials, and eighty-five per cent 
enters into the manufacture of synthetic resins. It has im 
portant military significance because of its uses in the 
manufacture of picric acid, explosives, toxic gases, and in 
medicine. 

Phenol is obtained commercially as a by-product in the 
manufacture of coke. Coke also is manufactured primarily 
for the iron and steel industry, with the gas and other 
materials as by-products. Synthetic phenol may be obtained 
from benzene, either by sulphonation followed by alkaline 
fusion, or by chlorination and subsequent heating under 
pressure with caustic soda solution. During the World War, 
natural phenol supplies were augmented by synthetic phenol 
to the extent of 107,000,000 pounds. The sources from which 
phenol is derived are ample. The facilities available at any 
given time will depend upon the trend of manutactures. 

PHospHates.—The average annual production of phosphate 
rock for the years 1927-1935, inclusive, was approximately 
9,350,000 long tons—the United States leading with one 
third of the world’s output, with Tunisia and French 
Morocco in second and third places, respectively. Other im 
portant producers are Algeria, Nauru, Ocean Islands, and 
Egypt. The U.S.S.R. is becoming an important producer, 
due largely to the development of its Kola Peninsula apatite 
deposits. The extent of the United States deposits is estimated 
at over 6.3 billion tons. Our last 10-year average consumption 
Was 2,060,000 long tons, or approximately two-thirds ot 
our production. 

Commercially, phosphate enters into matches, baking 
soda, etc. Its greatest use is as a fertilizer where its P,O 
content is raised by several reduction methods. Due to ex- 
cessive weight and consequent high shipping charges, efforts 
are being extended in developing low-cost reduction by elec 
tric furnaces to a concentrated form, phosphoric acid, or the 
so-called superphosphate used in agriculture. 

Picric Acip has the property of combining with ammonia, 
alkalies, and with many metals, forming picrates. It is some 


what more sensitive to shock or friction than TNT and 


} 


more readily detonated. It is classed as one of the most 
powerful military explosives. Commercially it has been 
used in explosives, dyes, and medicine. Picric acid is derived 
from benzene as a by-product in the manufacture of coke, 
by recovery from illuminating gas, or by cracking oils at 
high temperatures. 

The processes used when picric acid is derived trom 
benzene are the phenol process, the chlorobenzol process, and 
the catalytic process. The fact that picric acid combines with 
practically all metals to form picrates, which are unduly 
sensitive to friction, heat, or shock, has been detrimental to 
the use of picric acid for military purposes. Ammonium 
picrate, one of its salts, is the least sensitive of all military 
explosives. The production of picric acid in any future 
emergency must be considered as a part of a comprehensive 


military explosives program. 


Pp , 

LATINUM is one of the rare and precious metals which 
has many uses in industry. It is necessary in the making of 
sulphuric and nitric acids and is used in many laboratory 
instruments, electrical contacts, and in the dental and jewelry 
industries. The world’s chief sources are Canada, Russia, 
Colombia, and South Africa. All except Canada are separated 
from us by great distances. It is possible that in time of 
great emergency our people would turn in their jewelry to 
the nation, if it were badly needed, as one outstanding thing 
in all past wars has been the patriotic support of the Govern 
ment by the people. 

PorasH.—In the chemical industry the term “potash” 
refers to a specific chemical, namely, potassium carbonate. 
In the fertilizer industry the term is applied to potassium 
oxide, K,O, which, while in itself not a fertilizer, is a basis 
for evaluating such commercial salts as the chlorides, sul 
phates, etc. Approximately ninety per cent of potash is used 
commercially as a fertilizer; the most important military 
use is the nitrate which is used in the manufacture of 
black powder. 

Total consumption of all types of potash was approxi 
mately 930,000 short tons, containing an average of slightly 
more than forty-five per cent K,O. It is estimated that 
domestic producers furnished about one-half of this amount. 
Our imports are supplied chiefly by the Franco-German 
syndicate (eighty-five per cent); Russia, Spain, and other 
countries furnish small amounts. The supply of this material 
at any future time in increased quantity is largely one of 
facilities. 

SHELLAC has a variety of uses in industry—as a binder in 
the production of buttons, sizing for lumber, imitation ivory, 
and sealing wax. It is used in making electrical instruments, 
as an insulator in fireworks and explosives, and as a binder 
for grinding wheels. It is used in varnishes for quick drying, 
for stiffening hats, waterproofing leather, and as a_ polish. 
The world’s supply comes from India, Indo-China, and 
Siam. The United States uses about one-half the world’s 
production. Our production of synthetic resins is increasing, 
but our use of shellac also is increasing, since it is a remark 
able material with many valuable uses. 

In an emergency, shellac may be restricted to essential uses. 
While there are no substitutes for shellac, there are substi 
tutes for the uses of shellac which are acceptable. A suitabl 
synthetic product has been developed for each of the impor 


tant civilian uses for which shellac has been used. The very 
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small military requirements for which no suitable substitute 
is acceptable can be met by direct purchase from available 
stocks at the outbreak of any national emergency. 

SisaL and henequen are similar fibers. Sisal is the softer, 
stronger, and more flexible. Both are used for the same pur- 
pose and one substitutes for the other. The domestic produc- 
tion of sisal, henequen, and similar tropical plant fibers is 


negligible. 
Sixty-one per cent of our supply of sisal or henequen comes 
from Mexico. Other sources are Cuba, the Dutch East 


Indies, and Africa. There is no domestic production in con- 
tinental United States. It is used extensively for small 
ropes and binder twine. The growing use of the combine in 
harvesting grain is rapidly reducing our importation of this 
True sisal (agava sisalava) is obtained from the 
Hene- 


product. 
Dutch East Indies and former German East Africa. 
quen is a native of Yucatan and has been introduced into 
the West Indies. Substitutes may be developed by the cordage 
industry, but the situation in harvesting crops during a 
future war may be so changed by the increased use of the 
combine that our need for binder twine will be greatly 
lessened. Military uses are for sand bags, heavy and light 
package twines, and packing fibers. 


Sutpnvric Aciw may be considered in general terms as a 
companion acid to nitric acid. The lack of either or both 
would make an explosives program impossible. The use ot 
sulphuric acid is as varied as chemical technology; it is to the 
acids what lime is to the alkaline agents. 

This acid is used in the manufacture of fertilizers, refining 
petroleum, chemicals, coal products, iron and steel, other 
metallurgy, paints and pigments, explosives, rayon and 
cellulose film and textiles. One important use of sulphuric 
acid is passing; it is no longer indispensable for making 
nitric acid, now that catalytic oxidation of ammonia has 
been perfected. 

Sulphuric acid is manufactured either by the chamber 
process or by the contact process. In the chamber process the 
acid made is rather weak, about seventy per cent H,SO,; the 
contact process produces one hundred per cent acid. The 
chamber process is the older process; it is characterized by 
comparatively large reaction chambers made of sheet lead. 

More acid is made by the chamber process than by the 
contact process. This was true in 1925 and also in 1929 and 
1931, but the margin is diminishing every year. In 1929, 
141 plants manufactured 5,414,874 tons of 50 degree Be. 
sulphuric acid. In 1921, 25.2 per cent of the total was contact 
acid; in 1923, 27.6 per cent; in 1925, 29.2 per cent; in 
1929, 36.2 per cent. The trend will be accentuated, in all 
probability, in the near future because of the development 
of extremely compact installations for manufacturing § sul- 
phuric acid from sulphur with the new vanadium pentoxide 
masses with low metal content. The reason for the greater 
growth of the contact process is that any strength acid, in 
cluding the oleums, may be prepared with no other difficulty 
than that of diluting for the lower strengths. 

Sulphuric acid occupies its important position because the 
raw materials are cheap, the methods of manufacture ar 
highly developed, and no fuel is required, except for a small 
amount of power. When adjacent to smelters, the raw ma- 
terial, the sulphur dioxide, may be said to cost nothing at 
all. The plants are practically automatic. Labor-saving 


devices and automatic continuous operation distinguish the 
sulphuric-acid industry even in an age which is characterized 
by them. 

No difficulties are anticipated for this industry in the event 
of an A small amount of platinum may lx 
needed in connection with plant expansion, but it is believed 


emergency. 


that ample capacity already exists. If the imports of pyrites 
were cut off, those plants using this raw material easily could 
convert to the use of sulphur. This would shift the burden 
of that amount of raw material from ship bottoms to rail 
transportation, but other than possibly calling for control 


measures, this would not be serious. 


Totvot- -TNT is an important explosive, and its manu 
facture is dependent upon the supply of toluol. Explosives 
serve two main purposes—in times of peace they serve 
as a labor-saving device in dislodging rocks, coal, and other 
minerals; in times of national emergency they serve as a 
defense against an enemy. As an example of the advan 
tages explosives confer, the following may be cited: It took 
men eleven build a 3-mile tunnel for a 


30,000 years to 


Roman aqueduct. The same construction by means ol 
modern machinery and high explosives would require only 
1000 men working three months. 

Toluol is a liquid hydrocarbon—one ot the coal-tar deriva 
tives of the aromatic series, benzol, toluol, xylol, and solvent 
naphtha. It is a by-product of the distillation of coal and also 
is found in petroleum. Peace-time production is confined to 
the coke-oven and tar-distilling industries. It is washed di 
rectly from coke-oven gas, using a recoverable light oil as a 
solvent, and is distilled from tar as a separate fraction or 
in combination with other fractions according to demand. 
Toluol is used in the manufacture of synthetic dyes, artificial 
leather, lacquers, saccharine, benzoate of soda, and in the 
blending of motor fuels. 

Using the average conversion factor of 0.45, our potential 
production of toluol in 1913 was 8,100,000 gallons; in 1918, 
31,500,000 gallons, and in 1928, 31,500,000 gallons. The 


difference between potential and actual production is 
absorbed largely in the production of motor fuel, and the 
relationship will continue to be governed by relative price 
and demand. In 1928, about 294,000,000 gallons of tar, or 
46.5 per cent of the total production, were distilled. The 
production of coal tar (coke-oven by-product) in 1936, was 
560,385,578 gallons. Toluol production for the same year 
was 19,807,000 gallons and coal carbonized in by-product 
ovens for 1936 is estimated at 60,000,000 tons, approximately 
equivalent to 24,000,000 gallons of toluol. 

From the present production it must be concluded that the 
serious toluol problem of the last war will not confront us 
again. The amounts available with expansion depend to a 
large extent on facilities, price, and upon the future of the 


iron and steel industry. (Concluded.) 


Eprror’s Nore: In response to many inquiries requesting 
more detailed information on critical and strategic materials, 
readers are referred to a book on this subject prepared in 
collaboration with the Office of the Assistant Secretary of 
War by Dr. Brooks Emeny entitled, “The Strategy of Raw 
Materials” (Macmillan, 1934). Dr. Emeny’s work is authori 
tative. It is replete with graphs, charts and maps showing th« 


distribution of raw materials by countries and in commerce. 
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‘‘Rlements of Ordnance’’ 
A Review of Lieut. Col. Thomas J. Hayes’ New Textbook 


By Col. R. H. Somers* 


Benton’s “Ordnance and 


INCE the 


Gunnery” in 1861, the subject has been covered by a 


publication of 


text prepared primarily for cadets at the United States Mili 
tary Academy. Ordnance appears to have partaken of the 
general stagnation which seemed to affect things military in 
this country for several decades after the Civil War, and 
Benton’s text was superseded by that of Metcalfe only in 1889. 

Experience subsequent to the appearance of Metcalfe’s 
work, however, has shown the need for a new text about 
once each decade, and the forty-nine years which have 
elapsed since his book appeared have witnessed the publica 
tion of five new texts. The one reviewed here has been issued 
under the authorship of Lieut. Col. Thomas J. Hayes, who 
recently relinquished the professorship of ordnance and 
science of gunnery at the Military Academy. 

It is not to be expected that such a text shall constitute 


1 by the 


an encyclopedia of ordnance. The problem face« 
author is to devote his attention to those portions of the 
whole field which will give to the cadet a well-rounded 
picture of the science of ordnance and a general knowledg« 
of the characteristics and uses of the principal weapons and 
other articles of ordnance with which the Army of the United 
States is equipped. Almost every increase in scientific and 
engineering knowledge finds its application in our means of 
detense. Physics, chemistry, metallurgy, meteorology, and a 
host of other sciences pay continuous tribute to Mars. The 
mass of professional information and data increases corre- 
spondingly. Unfortunately, the physical and mental charac 
teristics of the human being and his capacity tor absorbing 
The 


eficiency of the instruction at West Point is probably higher 


instruction increase, if at all, at a much slower rate. 
than it ever has been in past decades, but the percentage of 
the whole field which can be covered by a text such as this 
is indubitably less than it ever has been before. The author 
is to be judged, therefore, not by the encyclopedic character 
of his text but by the excellence of the judgment he has 
shown in the selection of the material to be presented and his 
skill in the presentation of the material so selected. 
Naturally, each successive text must lean heavily on its 
immediate predecessor, since revolutionary changes in_ the 
entire material of war are not to be expected. With charac 
teristic realism and modesty, Colonel Hayes states that his 
book is essentially a revision of the excellent text of McFar 


land which was published in 1929. 


~ 
CHAPTER 1 is devoted to propellants and high explosives 
The term “explosive” is defined and the distinctions between 
propellants and high explosives and between single- and 
double-base powders are developed. FNH powder and 
powders of special compositions are discussed. An excellent 
outline of the method of manufacture of smokeless powder, 
from the preparation of the raw cotton to the packing of 
the finished powder, is given. The testing of propellent 


\rsenal, Watervliet. N. \¥ Editor 
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powders and the preparation ol charges lor service use are 
covered. Brief mention is made of the principal high explo 
sives in use in our service, including the recently introduced 
lead azide, and the chapter closes with an outline of th« 
various methods of fixation of atmospheric nitrogen. 

The second chapter contains an excellent outline of the 
modern theory of explosives, with examples illustrative of 
the methods of computation of the amount and temperature 
of gas given off, potential, etc. 

Colonel Hayes treats the subject of interior ballistics trom 
both the theoretical and the practical aspects. Granulation 
and its effect upon the rate of burning is discussed, and an 
excellent section is devoted to the considerations which 
govern the selection of the grain size for a particular gun 
with a given weight of projectile and a given muzzle velocity. 
Le Duc’s equations are used for the purpose of developing 
formulas useful to the gun and carriage designer. The effect 
of variations from standard loading conditions is discussed 
and methods used for the determination of projectile veloci 
ties and bore pressures are described. 

\ treatment of metals, compressed within fifty-six pages 
(Chapter IV), of necessity can deal with the subject only in 
an elementary manner. But with the assistance of numerous 
diagrams and illustrations, Colonel Hayes succeeds in encom 
passing a surprising amount of information which will give 
the serious student basic concepts upon which he can build 
with confidence should his future work carry him further 
into the metallurgic field. He will acquire a general picture 
of the reduction of iron trom the ore and its processing into 
steel, both carbon and alloy. He will see the eflect of varying 
carbon content and heat treatment in the behavior of steel 
and will learn something about nonferrous alloys and the 
standard methods of physical test of metals. The treatment 
is not too dificult to be readily understood by the intelligent 
and interested layman. He will acquire a wholesome appre 
ciation of the importance of metallurgical science and of the 
vital part played by alloys and their working and heat treat 
ment in the modern scheme of things. 

After an exposition of the classic doctrine of built-up guns, 
condensed somewhat over the usual treatment, doubtless be 
of the 


type of construction, Colonel 


cause of the increasing use cold-worked, monoblock 


Hayes gives an excellent n 


eral description of the process of construction of the latter 
type and makes a brief mention of the process Ol centrifugal 
There is also a discussion of rifling 


casting of cannon. 


and of manufacturing operations used in gun manufacture 


| HE chapter devoted to “Breech Mechanisms” is chiefly 
descriptive of the principal types at present in use in our 


Army service. Inasmuch as_ those still embrace 


the model 1888 mechanism and a large number of later 


types 


mechanisms, space is available only for the treatment of 
those types which best illustrate the principles of the subject. 

“The Theory of Recoil and Recoil Systems” also is handled 
manner. As far as theory goes, the subject is 


in the classic 
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well developed and little addition is to be expected to exist- 
ing knowledge. Short discussions are given of equilibrators 
and of the Sebert velocimeter and Tabor indicator as used 
to measure velocities of recoil and pressures in the recoil 
cylinders. 

Chapter VIII is devoted to artillery. As in the case of 
breech mechanisms, the existence in our service of models 
dating from the eighties of the last century to pieces as 
modern as the present pack howitzer and the 105-mm. anti- 
aircraft gun, makes it necessary to confine the text to a 
description of samples of each of the principal types in use. 
Among those mentioned are the 16-inch disappearing car- 
riage, model 1917; the 16-inch barbette carriage, model 1919; 
the 14-inch railway mount, model 1920; the 105-mm. anti- 
aircraft gun mount, M1; the 75-mm. gun carriage, M2, which 
gives 45 degrees elevation and go degrees traverse to the 
French 75-mm. gun, M1897; the 75-mm. pack howitzer car- 
riages, Mr and M3; and the 155-mm. gun—8-inch howitzer 
carriage, Mrg18Ar. 

Three chapters are devoted to the various sights, telescopes, 
and other instruments which are used in the control of the 
fire of the various types of cannon. This is a field in which 
intense development continues. Basic optical principles are 
fixed, but there is no end to the ingenious applications which 
are made to facilitate the firing of cannon and to increase 
effectiveness. Clear schematic discussions and diagrams are 
given of the principles of construction of the antiaircraft fire 
director and the height finder and their use in the control 
of antiaircraft fire. 


THE treatise on “Exterior Ballistics” constitutes a pains- 
taking and thorough exposition of the theory and practical 
application of that science as it stands at the present time. 
The tremendous increase in battle ranges and progress of 
the airplane during and since the World War necessitated 
the development of high-angle fire from high-powered guns 
and have caused what amounts to a practical rebuilding of 
the science of exterior ballistics from the ground up. Effects 
which had heretofore been considered negligible, such as 
that of the rotation of the earth, had to be taken into ac- 
count, and what had been satisfactory approximations, intro- 
duced to simplify mathematical treatment under former 
conditions, led to ridiculous effects under the new. 

A brief, general treatment, such as given in the present 
text, fills a pressing want for one who needs to acquire clear- 
cut physical conceptions of the new ballistics on which to 
base his reasoning without the need for an expert’s knowl- 
edge of detail. The discussion of the forces acting on a 
projectile in flight and the resulting phenomena is especially 
good. The subject is not one which lends itself to easy exposi- 
tion, but the treatment in the present text succeeds in 
reducing it to as simple a presentation as is practicable with 
such a complex science. It will doubtless continue to be a 
subject which will prove puzzling to many cadets (and 
others). With the background of this chapter, however, the 
artillerist will approach his firing tables with a confidence 
based upon a clear conception of “what they are all about.” 
There is no necessity for him to concern himself with the 
problems which confront the ballistician in the preparation 
of the tables. 

The theory of probability as it concerns the gunner also 
is adequately treated. Here again, the important thing is the 





building up of clear concepts in the mind of the student so 
that later he can make intelligent use of his firing tables. 
These concepts will remain with him long after he has for 
gotten the theoretical mathematical development upon which 
they rest. 

The chapter on “Bombing from Airplanes” outlines the 
problems involved and sets up the general nature of the 
necessary solution. Brief mention is made of the charac 
teristics required in a good bomb sight but no description 
is given of sights actually in use. This for the very good 
reason that the importance attached to successful bombing 
is such that all nations guard most jealously the means they 
have found best adapted to that purpose. 

The principal bombs and bomb fuzes in use in the Army 
service are described later as well as the various artillery 
projectiles, primers, and fuzes at present standard in our 
service. A short historical review of projectile development 
is given and the characteristics of modern projectiles are 
discussed. In addition to bombs, both hand and _ rifle 
grenades are treated and the characteristics of chemical 


candles are mentioned briefly. 


Tr IE treatment of small arms and small-arms ammunition 
in Chapter XVII is extremely good. The historical develop 
ment of automatic and semiautomatic weapons is traced, 
followed by a clear exposition of the characteristics and 
design features of such weapons and the various methods 
of operation. Descriptions are given of the caliber .30 rifle, 
the caliber .45 automatic pistol and the various machine 
guns now in use, and also the semiautomatic rifle, caliber 
.30, Mr. The ammunition used in the above weapons is 
adequately described as is the need for accuracy in the design 
and production. 

A short chapter on light armor treats briefly of the types, 
physical properties, and heat treatments of modern light 
armor used on combat vehicles and elsewhere. Penetration 
formulas are given and the problem of fabrication of armor- 
plate structures is touched upon. The final chapter (XIX) 
is devoted to a discussion of Army automotive equipment, 
including tanks, combat cars, armored cars, half-tracks, etc., 
and methods of test together with the instruments and 
facilities used, are described. 

Colonel Hayes’ work is in every way a worthy contribu 
tion to the series of texts mentioned in the beginning of 
this review. His judgment, with respect both to matter in 
cluded and to that excluded, has been intelligently exercised; 
his method of exposition makes the text an eminently 
“teachable” one. 

The publishers are the same as those of most of the pre- 
ceding texts: John Wiley & Sons. They have done their part 
in their characteristically fine manner. Two departures may 
be noted from the old established practice—the title now 
is “Elements of Ordnance” instead of “Ordnance and Gun 
nery” and the color of the cover is blue instead of the 
classic red. The change of title is an effect of the increased 
specialization of things military. Gunnery proper is now a 
subject taught as a matter of artillery instruction, and the 
use of the term in a text for ordnance instruction is no 
longer appropriate. The Military Academy and the general 
Army service are to be congratulated upon the appearance 
of this latest number in the ordnance series. It represents a 
responsible task accomplished in a most creditable manner. 
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Training Ordnance Reserves 


A Plan for Officers of the Arm and Service Assignment Group 
By Capt. C. Wingate Reed* 


HERE are two distinct groups of Ordnance Reserve 
officers. The first, and larger, is the Corps Area Assign 
ment Group, scattered throughout the nine corps areas and 
the three departments. The officers of this group are assigned 
to the Ordnance ammunition, depot, and maintenance com 
panies; to the staffs of divisions or larger tactical units, and 


to COrps area service com 


to be procured requires financial experts with a knowledge 
of Government fiscal matters. Chemists, metallurgists, 
foundrymen, production managers, inspectors, and a multi 
tude of other professions will be found among the qualifica 
tion requirements of the officers of this group. The varied 
training required to fit these officers for their mobilization 


assignments presents a seri 





mands. The commanding 
veneral of the corps area in - 
s t . 
. . HIS article outlines t 
which the Reserve officers of 
this group reside is respon ; ahi 
; Issignment Group. The 
sible for the assignment and < 
training of these officers. 
The second 1S the Arm 
and = Service Assignment 
Group. The officers of this 
group constitute the Ord 
: y their 
nance section of the War 
Department overhead. Ot 
the slightly more than three 
thousand Reserve — officers 
now holding commissions in 


the Ordnance Reserve or in : 


; 


the Specialist Reserve and 





assigned to the Ordnance 


nance training plan for officers of the Arm and Service 
tentative directive, in draft 
form, has been distributed to arsenals, depots, and 
procurement districts for study and comment prio 
to its issue early in 1939. 

1s this plan contemplates the standardization of 
Ordnance training and affe« 
comments and recomime ndations are desire a. 
Those officers who have easy access to the tentative 
directive at their place of assignment may study it and 
make their suggestions to their commanding officers. 
Those officers who do not have access to the directive 
but who have constructive criticism to offer may 


comment directi\ to ti 


ous problem to the Ord 
: nance Department, if the 
substance of a new Ord ‘ 
War Department training 
objective is to be met. 
This peace-time objective, 
as stated in AR 140-5, is 
“To prepare the officer to 
perform efficiently the duties 
: of Ais mobilization assign 
ts all officers in this group, 
‘ ment and to prepare him for 
promotion to the next higher 
grade.” 
s 
LDuRING the past ten 
years, the Ordnance Depart 
ment has expended approxi 


author or the editor. a 
mately $370,000 (pay and 





mileage) for the active-duty 





Department, approximately 

twelve hundred are commissioned in this group. These 
officers are assigned to the Office of the Chiet of Ordnance, 
to arsenals, depots, loading plants, and procurement districts, 
under control of the Chief of Ordnance, and to the GHQ 
Air Force, to War Department general depots, and to 
certain other installations under the control of chiets of 
other arms or services, 

The Chief of Ordnance is responsible tor the assignment 
and training of all officers in this group. The Military 
Personnel and Training Division of the Ordnance Ofhce 
has the mission of assigning these officers and preparing 
plans for their training. Responsibility for their actual train 
ing, subject to the availability of funds, is delegated to the 
commanding officer of the installation to which they are 
assigned. Each Reserve officer who is eligible for assign 
ment and active duty is, after consideration of his qualifica 
tions, assigned by the Ordnance Office to one of the installa 
tions enumerated above. The commanding officer of the 
installation then gives the officer a particular assignment 
within the organization. This is based upon the officer’s rank, 
experience, and training for the duties of the assignment. 

The qualifications of the officers required for this group 
are as varied as the requirements of the industries with which 
they come in contact. The placing of contracts for the pro 
tection of the Government requires men of legal training 


> 


and a knowledge of Government methods. The proper 


handling of reimbursements for the vast quantities of matériel 





training of Reserve officers 

of the Arm and Service Assignment Group. During this 
period, approximately twenty-three hundred tours of active 
duty training have been distributed among these Reserve 
ofhcers. The annual strength of this group has varied little 
during this time, averaging approximately twelve hundred 
ofhcers. Theoretically, the average officer in this group re 
ceived active-duty training once in each five or six years. 
Fortunately for the Ordnance Department, there are many 
Reserve officers of World War experience who since the 
war, regardless of the demands of their civilian occupations, 
have retained an active interest in the Ordnance Depart 
ment. Many of these ofhcers hold commissions in the higher 
grades. Executive training, so essential in these grades, is 
acquired from their daily work. Through inactive-status 
training they codrdinate this knowledge with the particular 
military requirements of their assignment. Other Reserve 
ofhcers—enlisted men or warrant officers of the Regular 
\rmy—are not eligible for active-duty training. Civilian 
employees of the Ordnance Department, whose mobilization 
assignment duties are similar to their civilian duties, are 
given low priority for active-duty training. This has resulted 
in active-duty training every three or four years for those 
oficers who are eligible. As there is no indication of a 
more liberal allotment of training funds, the contemplated 
training plan for officers in this group is predicated upon the 
assumption that the average Ordnance Reserve officer will 
receive active-duty training at least once in each of the 
junior grades, and will receive approximately three tours of 


active duty over a period of ten years. 
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It the average officer is to receive active-duty training but 
once in every three or four years, this training must be 
directed entirely toward fitting him for his particular mobili- 
zation assignment. This procedure naturally will tend to 
narrow the scope of the officer’s training. To some this 
may seem undesirable. Unquestionably a broad general 
training in all phases of Ordnance work, from design to 
maintenance, would produce a more efficient Ordnance 
officer, which is highly desirable. Equally obvious is the 
fact that with the funds available or anticipated such train- 
ing is impossible. For this reason the contemplated plan 
offers a practical solution to this problem. Each peg will be 
shaped to fit a particular hole and broadened at the top in 
the hope that it may be made to fit a larger hole when 
the need arises. 

The successful accomplishment of this training plan re 
quires the full codperation of the Reserve officer, his im- 
mediate commanding officer, and the Ordnance Office. Each 
Reserve officer should know his particular assignment within 
his organization. Until he has mastered the duties of that 
particular assignment he should seek only the traintng which 
will fit him for its duties. His commanding officer should 
select and recommend only such training—either inactive 
status or active-duty—as will tend to fit him for his particular 
assignment or qualify him for promotion to the next higher 
grade. Military knowledge requirements for promotion 
should be selected only after careful consideration of the 
Reserve officer’s present duties and the duties to which he 
will be assigned if promoted. Before approving active duty 
for the Reserve officer or military knowledge requirements 
for his promotion, the Ordnance Office should be certain of 


the suitability of such training. 


Ti IE Ordnance training plan discussed in this article con 
templates placing each Reserve officer, regardless of rank, in 
a certain classification, this classification to be based upon 
the duties of his particular mobilization assignment. The 
following classifications are contemplated: (1) adminis- 
trative, (2) depot and supply, (3) loading plant, (4) procure 
ment, (5) production, (6) proof. 

Progressive active-duty training courses will be provided 
for the training of officers in each classification. Once classi- 
fied, an officer’s training will, in so far as is practicable, fol- 
low the course of training prescribed for officers in that classi 
fication. It is impossible to establish fixed rules which will 
apply to all situations. Where the particular training or back- 
ground of an officer makes certain courses unnecessary, it is 
the duty of the officer responsible for his training to recom 
mend other training, and state the reason for the deviation. 

The administrative classification includes all officers hav- 
ing a particular assignment to administrative, fiscal, or legal 
duties either in the Office of the Chief of Ordnance, at 
arsenals, depots, and loading plants, or in procurement 
districts. Officers having such assignments usually have 
been selected because of previous training or their civilian 
occupations. 

The depot and supply classification includes officers as- 
signed to loading plants, renovating plants, Picatinny Ar- 
senal, and probably certain officers having assignments to 
the Ammunition or Small Arms Divisions of the Ordnance 
Office, or similar assignments to commodity divisions within 


the procurement districts. 








The procurement classification includes officers assigned 
to procurement districts who have not been placed in one ot 
the previously mentioned classifications. This will consti 
tute from fifty to seventy-five per cent of the district officer 
personnel. It also includes certain officers assigned to pro 
curement activities in the Industrial Service, Office of the 
Chief of Ordnance. 

The production classification includes officers assigned to 
manufacturing arsenals who are not included under ad 
ministrative or depot and supply. It also includes certain 
ofhcers assigned to the Industrial Service, Office of the 
Chief of Ordnance, whose duties require them to be familiar 
with arsenal practice. 

The proof classification normally includes all officers, other 
than those classified as administrative or depot and supply, 
who are assigned to Aberdeen Proving Ground and _ the 
three Industrial Service proving grounds. This classifica 
tion also may include certain officers assigned to procurement 
require a 


districts, whose particular assignment duties 


knowledge of proof work. 


ACTIVE-DUTY training courses approved for Ordnance 
Reserve officers of the Arm and Service Assignment Group 
are designed to cover a specific need in the training pro 
gram. These courses are progressive. Each course repre 
sents a definite step in the training of an officer of a par- 
ticular classification. 

It is not intended that the courses outlined for a particular 
classification shall be rigidly adhered to by all officers within 
that 
serve as a guide and to establish a standard of training for 


classification. The outlined courses are intended to 
Ordnance Reserve officers. In every case where it is known 
the officer possesses certain qualifications or has had ex 
perience equivalent to the training prescribed, his com 
manding officer will recommend other suitable training. The 
(1) 


2) Matériel, (3) Depot and Supply, (4) Advanced Inspec 


courses tentatively approved are: Basic Inspection, 
tion-Production, (5) Loading Plant, (6) Proving Ground, 
(7) Staff and Logistics, (8) Advanced Procurement (Office 
of the Assistant Secretary of War). 

The basic inspection course is the first step in the train 
ing of the officers classified under loading plant, procure 
ment, production, and certain officers having a proof classi 
fication. This course, in general, covers the following sub 
jects: 

Industrial mobilization—a brief outline of the function of 
the procurement district, its organization, responsibilities, re- 
lationship to the Ordnance Office and the general War De- 
partment procurement program; 

Inspection principles and methods—the duties and re 
sponsibilities of the Army inspector of ordnance at the plant 
of a contractor, his relationship with the contractor and the 
district, his powers and limitations, Government contracts 
and contract laws, and specifications; 

Gages and gaging—the basic principles of manufacture 
on a production scale, gage engineering, the dimensioning 
of component drawings, allowances and tolerances, the na 
thread dimensioning, 


thread component 


tional system, 


thread gages, practical laboratory training with gaging in- 


struments including gage inspection and testing, and use of 


= 


gages in practical inspection of items of Ordnance matériel; 
Metal components—the fundamental principles underlying 
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the control of physical properties of metal components, lec 
tures developing the present-day concept of metals, both 
ferrous and nonferrous, laboratory work, including micro 
scopic examination of metals and structure and the usual 
physical tests. 

This course has been given at University of Michigan for 
several years with very satisfactory results. Last year the 
course also was given at Stanford University for officers of 
the San Francisco Ordnance District. It is contemplated 
establishing similar courses at Watervliet Arsenal and pos 
sibly at Georgia School of Technology. This course is sufh 
ciently basic and general to provide a fitting first step for 


any officer who is authorized to take it. 


THE matériel course consists of four subcourses: ammuni 
tion, artillery matériel, automotive matériel, and small arms 
and automatic weapons. These subcourses are intended for 
officers assigned to the commodity divisions of the procure 
ment districts or to arsenals, proving grounds and loading 
plants, whose assignment requires a detailed knowledge of 
a particular type of matériel. 

The ammunition subcourse covers all types of ammuni 
tion, including components and complete rounds, methods 
of packing and marking, storage and supply, safety regula 
tions, surveillance, and other kindred subjects. 

The artillery matériel subcourse covers construction, as 
sembly and disassembly, nomenclature, and the function ot 
the various mechanisms. Inspection, maintenance, and pre 
servation of both matériel and sighting equipment are in 
cluded. 

The automotive matériel subcourse covers all the prin 
cipal assemblies and subassemblies of the automobile and 
special Ordnance vehicles. Both the conventional and radial 
studied with their fuel and 


type motors are Ignition sys 


tems. Inspection, operation, and maintenance of wheeled, 
track, and half-track types of special vehicles, including 
tanks, tractors, and armored cars, are taught. 

The 


cludes instruction with the U.S. rifle, cal. .20, 


subcourse In 
M1902; the 
USS. rifle, cal. .30, M1; the automatic pistol, cal. .45, Mrgtt; 


small-arms and automatic-weapons 


the Browning automatic rifle, cal. .30, M1rg18, and several 
types and models of machine guns. This subcourse covers 
construction, operation, assembling and disassembling, func 
tion of the various parts, inspection, defects, adjustments, 
tests, and maintenance for all these types of weapons. 

One or more of these subcourses will be given annually 
at the Ordnance Field Service School, Raritan Arsenal, and 
similar courses may be given at stated intervals at other 
selected places of training. 

The depot and supply course is fundamental to all officers 
so classified. A knowledge of Ordnance supply methods is 
essential in most Ordnance assignments, but this course is 
considered particularly applicable to officers who may be 
inspectors at the plants of civilian contractors. This course 
covers supply administration, allowances, property account 
ability and responsibility, methods of requisition, storing and 
issuing of Ordnance property. The Ordnance Provision Sys 
tem, including the Ordnance Catalogue and the operation 
of the system is studied. Ordnance supply, including termi 
nology and operation in the zone of the interior, commu 
nication zone, and combat zone, is included. 


Chis course will be given annually at the Ordnance Field 





Service School, Raritan Arsenal, and also may be given at 
stated intervals at other selected places of training. 

The advanced inspection-production course is planned as 
the second step in the training of officers under the procure 
ment or production classification. This course will be given 
at the various manufacturing arsenals, the course at each 
arsenal being based upon the type of matériel manufactured 
at that particular arsenal. This course covers arsenal ad 
ministration, civil-service regulations, record keeping, time 
and cost accounting, purchasing, and contracts. Practical 
manufacture, including planning, design, description of 
manufacture, methods of procedure, and shop practice, are 
illustrated. Inspection principles, laboratory and x-ray in 
spection, manufacturing and Inspection gages, tolerances, 
interchangeability, and inspection reports are studied and 
practical inspections are made, including visits to the lab 
oratory, inspection and tests of finished matériel, and service 
tests. 
with the 


| HE arsenal or arsenals conducting this course, 


type of matériel to be studied, will be announced each year 
in the annual training program. Only officers whose particu 
lar assignment within an organization pertains to the type 
of matériel to be studied will be eligible for this course. 
Satisfactory completion of the basic inspection course or 
equivalent training and experience is a prerequisite for this 
course. 

The loading-plant course represents the second step in the 
active-duty training of officers with a loading-plant classifica 
tion. This course covers a review of the inspection principles 
and methods course, with further instruction pertaining to 
ammunition. Loading-plant administration, safety require 
ments in ammunition manufacture, and plant equipment 
and facilities are studied. Plant operation, including heating, 
drying, mixing, and the various methods of loading, in 
specting and testing the various types of detonators, high 
explosives, and propellants are taught and illustrated. 

This course as outlined above was conducted at Picatinny 
Arsenal for the first time during the summer of 1938. As the 
excessive mileage involved prevents many officers having 
this classification from taking this course at Picatinny Ar 
senal the course will be given during alternate years at one 
or more loading plants more accessible to the trainees. Com- 
pletion of the basic inspection course or equivalent train 


ing is a prerequisite for the course. 


DHE proving-ground course represents the second step in 
the training of those officers having a proof classification. 
This course will be conducted annually at the Aberdeen 
Proving Ground. It permits a greater opportunity for the 
Reserve officer to become familiar with all types of Ordnance 
matériel and all phases of Ordnance work than any other 


This course covers all 


one course offered. types of matériel, 
with an explanation as to how they function, methods of in 
spection, and the testing procedure for each type. The use 
of proof instruments and gages is explained and demon- 
strated, and practical demonstrations of the various chrono 
graphs are given. Depot storage and maintenance methods 
are illustrated by a tour of the shops and warehouses. The 
development of ordnance, showing trends and changes, is 
shown through a tour of the museum. Acceptance test prob 


lems are provided for both powder and matériel. This 
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course is considered as the one course which, if funds are 
available, should be completed by all Ordnance Reserve ofh- 
cers. When a prescribed course for an officer of any classi 
fication is impracticable or is eliminated for any reason, and 
the officer is due for active-duty training, this course should 
be considered. 

Since this course represents the second step in training, 
completion of the basic inspection course, a matériel course, 
or one tour of active duty at the officer's place of assign- 
ment is a prerequisite. Except for those officers actually hay 
ing proving-ground assignments, no ofhcer will be author- 
ized to take this course more than once in every three tours 
of active duty. 

The staff and logistics course is an advanced course pri- 
marily intended to meet the demand for advanced training 
for officers of the Corps Area Assignment Group. It also is 
designated as the advanced course for officers having a depot 
and supply classification. This course is designed to give a 
clear picture of Ordnance service in the combat zone, in- 
cluding service in the division, the corps, and the army. It 
will be conducted annually by the staff of the Ordnance 
School at the Aberdeen Proving Ground, provided sufficient 
applications for training are received from the various corps 
areas. This course covers Ordnance functions in the division, 
corps and army. Organization of these three tactical units 
and the Ordnance staffs and units attached thereto are part 
of the course. Supply, inspection, and maintenance of all 
Ordnance matériel and ammunition are treated in detail. 

Officers recommended for this course must be in the grade 
of captain or above, and must have completed at least two 
tours of active-duty training within their corps area, at their 
place of assignment, or at specially conducted ordnance 
schools. 

The advanced procurement course is conducted by the 
Office of the Assistant Secretary of War, and covers the 
broader aspects of procurement planning. It primarily is in- 
tended for Reserve officers of the various arms and services 
who are connected with procurement and who have familiar- 
ized themselves with the local requirements of their partic- 
ular assignments. Officers of any of the classifications listed 
above are eligible for this course provided they meet the 
other requirements. 

This course covers the following general subjects in con- 
siderable detail: War Department organization, standards 
and specifications, procurement plans, the allocation system, 
strategic and critical materials, construction, war contracts, 
contributory plans, Army and Navy Munitions Board, Plan- 
ning Branch, Office of the Assistant Secretary of War; cur- 
rent procurement, procurement personnel, and _ priorities. 
This course is restricted to officers in the grade of captain or 
above who have completed at least one tour of active duty 
at their place of assignment or have had _ equivalent 
procurement-planning training. 


INDIVIDUAL training at the officer’s place of assignment 
has proved to be one of the most desirable tours of active 
duty available to Reserve officers. Training of this type per- 
mits the officer actually to occupy the position to which 
he will be assigned in the event of an emergency and to 
perform the duties of that position. Whenever practicable, 
this type of active-duty training should be encouraged by 
all commanding officers. The 6-day active-duty training now 





is authorized for officers assigned to procurement districts 
and manufacturing arsenals. This shortened period of train- 
ing offers many advantages and is particularly applicable to 
the training of officers at their places of assignment. 

The successtul conduct of the courses outlined in this 
article depends largely upon the ability of the staff of in 
structors. Many highly trained, experienced professional 
educators are to be found in the Ordnance Reserve and in 
the Specialist Reserve assigned to the Ordnance Department. 
Every effort is made to use these officers as instructors 
whenever possible. 

These courses will be kept as practical and intensive as 
conditions will permit. At the start, each student will be 
given a correct picture of the course. Explanations and 
illustrations, with ample opportunity tor practical applica 
tion, followed by tests to determine the trainees’ knowledge 
will be the general order. 

Inactive-status training is a very important factor in the 
training of every Reserve officer. Full advantage of this 
type of training should be taken by the Reserve officers and 
by the commanding officers responsible for their training. 

Before an officer may be ordered to active-duty training it 
is required that he have not less than twenty-five credit 
hours of inactive-status training, earned within the year 
immediately preceding the date of active duty. A great 
many applications for active duty are disapproved each 
year for lack of these credits. Much of this could be avoided 
if commanding officers of installations kept in close contact 
with their Reserve officers and guided their inactive-duty 
training. 

In procurement districts, where conditions permit and 
the number of Reserve officers assigned justify such action, 
a training section should be organized under the control 
of a qualified Reserve officer. A study should be made of 
the training requirements of each officer of the district, 
and a course of training charted for each officer, which will 
assure him sufficient inactive-status credit hours and the 
proper type of training while obtaining these hours. Periodic 
checks should be made at stated intervals to hold the officer's 
interest in his work. Similar guidance, on a lesser scale, 
should be given by the commanding officer of each installa 
tion or by a member of his staff. 

Standardization of military knowledge requirements 
for promotion to first lieutenant and captain is contem 
plated. This will assure a more equitable assignment of 
promotion requirements for these grades and also will offer 
assurance that every officer has met certain definite standards 
A definite 


number of military knowledge requirements will be pre 


by the time he has reached the grade of captain. 


scribed for promotion to first lieutenant and captain. Certain 
of these requirements will be mandatory, and certain other 
requirements will be recommended by the Reserve officer's 
commanding officer. 

Graduates of Ordnance R.O.T.C. units have met their 
military knowledge requirements for promotion to first lieu 
tenant. For all others, at least four subjects will be pre 
scribed. Three of these subjects will be mandatory. Similar 
action will be taken in prescribing requirements for promo 
tion to the grade of captain, except that only two courses 
will be made mandatory. Standardization of military knowl 
edge qualifications is not considered desirable for a certificate 


of capacity for promotion to the held grades. 
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Daniel Treadwell—Inventor 


A Pioneer in the Principle of Built-up Gun Construction 
By Herbert T. Wade* 


a.” YNG the scientists and inventors in the United States 
yi who have devoted themselves to the improvement of 
ordnance, Daniel Treadwell, one time Rumford protessor at 
Harvard University and inventor of the power printing press, 
the mechanical ropewalk, and other useful machines, is in 
every way deserving of consideration. Although his efforts 
to improve the cannon of his day did not bring him either 
material reward or recognition from the United States Gov 
ernment, nevertheless his work as a pioneer had a marked 
eflect upon the art of modern gun construction. In fact, 
Daniel Treadwell was at least twenty-five years in advance 
of his time and properly may be included among distin- 
guished American inventors, for the principles developed 
by him and adopted by others long since have been recog 
nized as fundamental in the modern built-up gun. 

Born at Ipswich, Mass., October 10, 1791, Daniel Tread 
well was the son of a prosperous farmer, Capt. Jabez Tread 
well, whose three brothers served in the patriot army during 
the American Revolution—one of them being an artillery 
officer. Captain Treadwell died when his son was but eleven 
years of age, and the boy was placed under the guardianship 
of Col. Nathaniel Wade, also an officer of the Army of the 
Revolution, and lived at his home. The young man re 
ceived a grammar-school education and then was apprenticed 
to a jeweler in Newburyport, Mass. While thus engaged, 
he devoted himself to mathematics and literature besides 
carrying on a variety of pursuits that early demonstrated his 
talents as an inventor. 

His first invention, made jointly with Phineas Dow, was 
a machine for making wood screws, and was followed by 
one for making wrought-iron nails. Then young Treadwell 
occupied himself for a while in physiological research, but 
returning to applied mechanics, he invented a treadle or 
foot-lever printing press, which straightway found wide 
application; this was followed by a power press of even 
greater utility. So successful were these machines that a 
factory or machine shop for their manufacture and for inde 
pendent research was established by Mr. Treadwell, who in 
1819 made a trip to Europe in connection with their intro 
duction and sale. 

A water supply for the City of Boston and the construction 
of railways in Massachusetts at this time were absorbing 
topics, and Mr. Treadwell was called to act as scientific ad 
viser on problems arising in this connection. An important 
recommendation was his advocacy of single-track railway 
with turn-outs and switches in place of the more costly 
double-track line which many held essential. 

In 1828, Mr. Treadwell invented a machine for spinning 
hemp for rope making, and a complete plant was installed 
at the U. S. Navy Yard, Charlestown, Mass., in place of 
the former ropewalk which utilized manual labor. The 


_ “Author “Evolution of Weights and Measures.” and “The Metrix 
System” (with Wm. Hallock), 1906; “Astronomy” (with W. Kaempffert) 
19 9; “Everyday Electricity.” 1924; “Scales and Weighing Their In 
dustrial Applications,” 1924. Editor, adviser, and contributor. Nex 
uternational Year Book, 1907-1924: editor in chief, 1925-19 Major, 
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Boston Hemp and Cordage Company was formed tor spin 
ning hemp, the manufacture of cordage, and the construc 
tion of spinning and other rope-making machinery designed 
and invented by Mr. Treadwell, who received from this 


enterprise an adequate competency throughout his lite. 


IN 1834, Daniel Treadwell was chosen Rumford protessor 
and lecturer on the application of the sciences to the useful 
arts in Harvard College, a chair he held with distinction 
until his resignation in 1845. It was during this period, 
beginning in 1840, that Professor Treadwell devoted him 
self to “the practicability of constructing cannon of greater 
strength and consequently of greater caliber than those in 
common use.” 

Whatever led Daniel Treadwell into the field of ordnance 
he was preéminently fitted for such work by practical ex 
perience in the construction of machines and by a broad 
scientific knowledge further developed by systematic expert 
ment, in the course of which he had gained an unusual 
acquaintance with the properties of metals at a time when 
the science of metallurgy was in its infancy. Cannon then 
were made of bronze and cast iron; about 1801 the manu 
facture of brass guns was abandoned in the United States 
until 1836, and cast iron was employed exclusively. It was 
realized that the inherent physical properties of these ma 
terials, aside from excellence of design and construction, 
restricted the size and power of the cannon into whose con 
struction they entered. Accordingly, to secure greater size, 
power, and range, Professor Treadwell believed that wrought 
iron and steel could be substituted with advantage. 

About 1841 he made his first experiments which involved 
the construction of a 4-pounder cannon composed of rings 
or short hollow cylinders joined together end to end by weld 


was made of several rings placed one over 


ing. “Each ring 
the other and welded. It will be seen, that, in this case as 
the bars of which the several rings were formed were 
curved around the caliber, the direction of the fibers herein 
shown to be so essential was fully preserved.” A caveat 
dated at Boston, June 19, 1541, stating the essentials of Pro 
fessor Treadwell’s invention, duly was filed by him at the 
U. S. Patent Office, and further experimental work was 
continued. A patent was issued, and later, July 5, 1844, an 
English patent was enrolled. 

In 1842, Professor Treadwell laid the invention before the 
U. S. War and Navy Departments, stating that it was his 
intention to make the inner tube of the cannon of steel. In 
the same year he received from the War Department a con 
tract for six 6-pounder experimental cannon which straight 


way were put under construction, 


PROFESSOR TREADWELL’S fundamental proposition 
was that if the fibers of the metal were transverse to the axis 
of the gun there would be greater resistance to tangential 
rupture. In other words, if the metal was used with its lines 


of greatest strength opposed to the effect of the tangential 
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strains there would result an economy of material and a 
cannon approaching the ideal of equal resistance in every 
direction to the powder gases. 

Professor Treadwell later changed his method of con- 
struction to using first “a single thin ring of steel, and upon 
the outside of this winding a bar of iron spirally as a ribbon 
is wound upon a block.” In this he anticipated the tunda- 
mental idea of the wire-wound gun, plans for which first 
were presented to the U. S. War Department by William 
E. Woodbridge, July 30, 1850, but construction of which 
was not attempted until about 1886. The first Treadwell 
gun thus made on proof withstood unusually heavy charges 
of powder, and two later guns, where difficulties of con- 


struction successfully were surmounted, passed severe tests. 


To put Professor Treadwell’s invention on a_ practical 
basis and to secure quantity production, a permanent and 
well-equipped plant now was essential, particularly in view 
of Government contracts already secured and contemplated. 
Accordingly, with several interested capitalists he formed 
the Steel Cannon Company in 1843 and developed a factory 
provided with a 14-inch piston hydraulic press and other 
necessary machinery. This was the first instance of the use 
of the hydrostatic press in forging the hoops and trunnion 
bands of cannon, which later, adopted by Sir Joseph Whit- 
worth and other ordnance manufacturers in Europe, became 
standard practice. Further experiments and the manu- 
facture of guns under shop conditions led to an American 
patent, enrolled June 20, 1846, covering the process and 
machinery here used. 

In the meantime, guns contracted for by the War Depart- 
ment, largely through the interest of Lieut. Col. George 
Talcott, Chief of Ordnance, and four 32-pounders ordered 
by the Navy Department for use on shipboard, were com- 
pleted and accepted after rigorous tests. The Army guns 
were submitted to service and other proof tests at Fort 
Monroe under the supervision of Capt. Benjamin Huger, 
US.A.., 


and proof, recommended that the inventor should be en- 


who, after full investigation of the manutacture 


couraged to manufacture guns for throwing heavy projectiles 
applicable to coast defense as well as to naval use. 

Between the years 1841 and 1845, Professor Treadwell 
made upward of twenty cannon of wrought iron along the 
lines described, and ordnance work became his predominant 
interest. This preoccupation and infirm health led him to 
resign his chair as Rumford professor at Harvard College 
a resignation accepted with regret June 7, 1845. 

At this time there was published by Professor Treadwell 
a monograph, “Short Account of an Improved Cannon,” 
which fully described the work here outlined, indicating the 
basis of the theory, the experimental development, and the 
possibilities of the new type of weapon. (This pamphlet, pub- 
lished in 1545, was translated into French by Prot. M. Riet 
fel of the Department of Applied Science in the Artillery 
School at Vincennes, and later, 1865, was reissued in the 
United States.) He afford 
cannon of greater strength, which in turn would lead to 


claimed his invention would 
pieces of greater calibers with heavier projectiles and in- 
creased effectiveness on both land and sea. 

Such claims were held unjustified by army and navy officers 
generally, except that a few scientifically minded men such 
as Gen. Joseph G. Totten, Chief of Engineers, and Colonel 





Talcott, Ordnance Department, already mentioned, recog 
nized the importance and desirability of cannon of greater 
size and strength and urged further consideration and en 
couragement for Treadwell’s work. 

In connection with the experimental 32-pounders built for 
the U. S. Navy, Protessor Treadwell urged that his gun be 
substituted for those aboard warships, since with the same 
or less weight more powerful weapons would be secured. 
The making of these guns for the Navy, however, was at 
tended with unexpected difficulties through the appearanc: 
of minute cracks, but finally the cannen contracted for were 
completed and submitted for test. 

That the importance of Professor Treadwell’s work was 
recognized in other quarters was indicated when the House 
Committee on Naval Affairs, May 20, 1846, reported a bill 
for the construction of twelve iron war steamers and one 
iron frigate capable of carrying an armament of six ol 
Treadwell’s wrought-iron guns, of not less than 12-inch 
caliber and from two to four smaller guns of the same 
manufacture (House Document, No. 681, Twenty-ninth 
Congress, first session). This action was taken during the 
war with Mexico (1846-7848), but nothing came of the 
proposal, and even with a war in progress Professor Tread 
well could secure no substantial interest in his gun except a 
willingness to consider the construction of a more powerful 


held gun with a proportionate reduction in weight. 


IN the meantime, disappointment at the failure to receive 
contracts from the Navy had led to dismantling the Cannon 
Company plant at Brighton, so that a relatively small con 
tract for the Army field gun did not justify the development 
anew of manufacturing facilities. However, quite a few 
guns had been manufactured by Mr. Treadwell, of which 
the following is a summary: 

“Of the guns with a lining of steel, the wrought-iron bars 
being wound upon a previously formed steel ring, eight 
were 6-pounders of the common United States bronze pat 
tern, and eleven were 32-pounders of about eighty inches’ 
length of bore, and eighteen hundred pounds’ weight. Six 
of the 6-pounders and four of the 32-pounders were made 
for the United States. They have all been subjected to the 
most severe tests. ©ne of the 6-pounders has borne 1500 
discharges, beginning with service charges and ending with 
ten charges of six pounds of powder and seven of shot, 
without essential injury. It required to destroy one of the 
32-pounders a succession of charges ending with fourteen 
pounds of powder and five shot, although the weight of 
the gun was but sixty times the weight of the proper shot” 
(Wyman, Morrill, M.D., “Memoir of Daniel Treadwell,” 
Memoirs of the Academy of Arts and Sciences: Vol. XI, p. 
441; Cambridge, Mass., 1888). 

In August 1847, despairing of any developments at home, 
Professor Treadwell sailed for England to bring his inven 
tion to the attention of the British War Office and then to 
visit France in order personally to ascertain the opinion of 
French officers on a 32-pounder he had presented to that 
country in November 1845. In England, interest was ex 
tremely mild, while in France, belated steps had been taken 
for proof-firings of the Treadwell gun at the Artillery 
School at Vincennes. Tests of the sample were made here, 
and in May 1848 the board charged with its proving made 
a favorable report. At this time the revolution of 1848 was 
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in progress, and on May 26th, Louis Philippe and his family 
were exiled. There were no further tests of the Treadwell 
gun which was sent to the Museum of the Artillery School 
of Vincennes. 

About 1845, Capt. T. J. Rodman, U.S.A., began to cast 
guns hollow (instead of solid with the bore to be drilled 
later) and provided for cooling the casting from the in- 
terior by having the core in the mold kept at a low tem- 
perature by the circulation of cold water. Thus, each suc- 
cessive layer of metal was compressed as the outer layers 


cured English patent No. 10,013, enrolled July 5, 1841 and 
later published in The English Printed Specifications. Pro 
fessor Treadwell claimed this method of reénforcing was an 
infringement of his patent and an appropriation of his ideas, 
but he readily conceded and praised the scheme of rifling 
and the breech-loading apparatus of Armstrong. The Eng 
lish inventor, however, had substituted a steam hammer for 
the hydrostatic press in putting the rings together in the 
furnace when the gun was being built up. 

This patent, with a corresponding one issued in England, 
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shrunk. Furthermore, the gun was so designed as to secure 
an economical distribution of metal for maximum strength. 
The trial of the first gun made in this manner is the sub- 
ject of a report by Major Wade, dated August 4, 1849. 
(Birnie, Rogers, Jr., “Gun Making in the United States,” 
Monograph VIII, Military Service Institution of the United 
States: p. 13; 1888. Reprinted as War Department Docu- 
ment, No. 298, Office of the Chief of Ordnance.) After 
further experiments and improvements, this type of gun was 
adopted by the War Department in 1859. Theoretical con 
siderations, experimental work, and the actual fabrication of 
these cast-iron guns were so combined with rigorous care 
and control of design, materials, and manufacture, that the 
resulting cannon stood in the forefront of the cast-iron ord 
nance of the day. 

In the summer of 1854, Professor Treadwell again went to 
Europe, and while he was there the Crimean War (1854- 
1856) broke out. By this time his monograph “A Short 
Account of an Improved Cannon” was more or less familiar 
to ordnance officers in both England and France, and con- 
sequently he was received with more attention than on his 
earlier trip. He not only informed himself of ordnance de 
velopments in England and met important authorities in 
this field, but at the same time he was active in formulating 
further developments of his system evolved in the interval 
since his earlier experiments. 


IN this same year, 1854, Sir William Armstrong had de 
vised a breech-loading gun with the first successful breech 
block, and in December of that year had received from the 
British War Office an order for six guns. In the following 
year he turned out the first gun with a “Steel barrel rifled 
on the polygroove system; 7.¢., with a large number of 
shallow grooves having a uniform twist” (Lloyd and Had 
cock, “Artillery Its Progress and Present Position”: p. 36; 
Portsmouth, England, 1893). 

In Armstrong’s breech-loading gun, deservedly famous, 
there was utilized the principle of reénforcing a steel barrel 
with rings or hoops of wrought iron shrunk on while 
heated, as invented by Treadwell and for which he had se 


Courtesy: Museum Committee, Massachusetts Institute of Technolog) 


2-PoUNDER GUN 


provided for a gun with a central tube on which were 
placed two or more cylinders in section, each of which was 
threaded and on which threaded hoops or rings of wrought 
iron were screwed while expanded by heat. When one 
cover of hoops was added, the gun was turned in a lathe 
and another set of hoops was screwed on the assembly, the 
last one including the trunnions. 

Important as this hoop or ring principle was, it was not 
tried practically in the United States except in the tentative 
experiments of Professor Treadwell. In England, however, 
Captain Blakely, who filed his application for a patent after 
Professor Treadwell, proceeded to build such guns. He wrote 
to Professor Treadwell, December 1, 1858: “Our Govern 
ment has now had an 8-inch and a 10-inch gun made for 
two years, but has not tried either yet. However, the experi 
ments will soon commence now. The French have tried a 
32-pounder, but did not put on the rings tight enough” 
(Wyman, Morrill, M.D., loc. cit.: p. 457). 

Inasmuch as guns actually were built under Captain 
Blakeley’s specifications where the tubes when heated were 
shrunk over the barrel, he often is accorded the honor 
rather than Professor Treadwell for the invention of the 
built-up cannon, but in this connection Colonel Birnie may 
be quoted as follows: “I am aware that Blakeley’s claim to 
this is in dispute with Professor Treadwell’s. Both patents 
were taken out in the same year (1855), and Blakeley at the 
same time announced the principle of “varying elasticity,” 
but this latter finds no special application today, and there 
is little doubt but that Professor Treadwell’s claim to origi 
nality in this matter is a just one” (Birnie, Rogers, Jr., “Gun 
Making in the United States”: Monograph VIII, Military 
Service Institution, 1888). 


PROFESSOR TREADWELL on his return to America 
presented to the American Academy of Arts and Sciences a 
paper entitled “On the Practicability of Constructing Cannon 
of Great Caliber Capable of Enduring Long-continued Use 
under Full Charges,” which was published in the Memoirs 
of the Academy, Vol. VI, 1856. In this paper he definitely 
indicated the possibility of constructing high-powered guns 
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of large size, giving detailed and definite specifications where 
the hoops not only were shrunk over the central tube but 
were united by screw-threaded joints. He stated that it 
would be feasible “to form a cannon of a thin cast-iron body 
surrounded by several layers of wrought iron or steel hoops 
placed under great strain. | determined, by calculation, that 
this would be nearly, perhaps quite, as strong as my aban- 
doned form, would come within the reach of ordinary skill 
and would be in the long run cheaper than the ordinary 
cast-iron gun.” 

Professor Treadwell continued: “I propose to form a body 
for the gun containing the caliber and breech as now formed, 
of cast iron with walls of only about half the thickness of 
the diameter bore. Upon this body I place rings or hoops of 
wrought iron, in one, two, or more layers. Every hoop is 
formed with a screw or thread upon its inside, to fit to a cor- 
responding screw or thread formed upon the body of the gun 
first, and afterward on each layer that is embraced by another 
layer. These hoops are made a little less, say one-thousandth 
part of their diameters less, upon their insides than the parts 
that they inclose. They are then expanded by heat, and, 
being turned on to their places, suffered to cool, when they 
shrink and compress, first the body of the gun, and after- 
wards each successive layer all that it incloses. These layers 
of wrought iron or steel hoops are placed upon the gun 
under great strain” (Wyman, Morrill, M.D., loc. cit.: p. 457). 

Professor Treadwell definitely had in mind a gun of 14- 
inch caliber reénforced by the hoops or bands as detailed in 
his patent and indicated in the diagram (opposite) of 
a 12-inch gun taken from his patent specifications. He wrote 
at length to both the Secretary of War and the Secretary ot 
the Navy, urging the importance of his inventions, and re- 
ferred particularly to the significant developments he had 
observed in Europe. He failed, however, to secure their 
consideration—much less adoption. This lack of success at 
Washington was repeated in 1860 when he visited Secretary 
of War John B. Floyd, and was unable to interest him in 
rifled cannon and improved methods for their fabrication, 
though he circulated his pamphlets among officers of the 
Army and Navy. 

At this time there were attempts to employ wrought iron 
and steel for gun forgings in the form of consolidated strips 
or pieces welded together into a single cannon. This was 
tried by several inventors, especially in Europe, with indif- 
ferent success. Profesor Treadwell regarded such attempts 
“to make wrought iron cannon by the process of fagoting or 
piling as a strange engineering delusion” (Memoirs American 
Academy of Arts and Sciences: N. S. Vol. VI, p. 18, 1856; 
also New American Cyclopedia: Vol. 1V, “Cannon,” p. 365). 


IN the meantime, the Ordnance Department of the United 
States Army had become so definitely committed to cast- 
iron cannon that the outbreak of the Civil War in 1861 
found Rodman guns almost exclusively in use. Captain 
Rodman had published a notable monograph, “Report of 
Experiments on the Properties of Metals for Cannon and the 
Qualities of Cannon Powder with an Account of the Fabri- 
cation and Trial of a 15-inch Gun” (Boston, 1861), which 
for many American ordnance and artillery officers was con- 
sidered the last word on the subject. 

On the publication ‘of this work, Professor Treadwell 
challenged Captain Rodman’s theory and conclusions, also 


questioning the accuracy of the pressure gage invented by 
Rodman about 1858, where readings were made on a copper 
test block inserted in the bore of the gun and indented by a 
steel point attached to a piston acted upon by the gases of 
combustion generated on detonation of the charge. Later 
modifications of this device and practice in its use made it 
a valuable instrument. 

Accordingly, with the Civil War well under way, Pro 
fessor Treadwell, in spite of his years and infirmities, at 
tempted again to resume his activity in a field where he had 
met with so many rebuffs and disappointments. An added 
aggravation was the fact that the West Point Foundry now 
was receiving orders for cannon strengthened by shrinking 
a hoop or coil over the cast-iron body of a gun, which was, 
according to Professor Treadwell, an infringement of his 
patents. On January 25, 1862 Professor Treadwell wrote that 
he had taken up his cannon again and he published a 
pamphlet for official and general circulation describing his 
inventions in the field of gun design and fabrication. He 
had seen his fundamental ideas appropriated and extensively 
employed with success in Europe and now he made a final 
effort to have his own country adopt his carefully matured 


plans. 


AT this time Professor Treadwell stood ready to build 
guns for the United States, but after his disastrous experi- 
ences in 1846 and subsequent failures to secure the interest 
of the War and Navy Departments naturally he was with- 
out the requisite plant to fabricate such ordnance, nor could 
he enlist the requisite capita! to develep such facilities in 
advance of receiving a definite contract. Nevertheless, in 
May 1862, he wrote to the Hon. Edwin M. Stanton, Secretary 
ot War, proposing to build three kinds of heavy guns as 
follows: (1) 50 guns of 7 3/8-inch caliber, weighing about 
gooo pounds and carrying a rifle ball of 100 pounds; (2) 30 
rifled guns of g-inch caliber weighing about 16,500 pounds 
to carry a projectile of 184 pounds; (3) 20 rifled guns of 
10%-inch caliber to weigh about 27,000 pounds and to 
carry a 300-pound projectile. All of the foregoing cannon 
were to be made according to Professor Treadwell’s latest 
specifications and were to be built promptly and undergo 
the usual service tests. 

Gen. James Ripley, Chief of Ordnance, reported on the 
foregoing proposal May 21, 1862, with mild approval, stating 
that “Among all the numerous methods which have recently 
been suggested for improving large cannon, I have not seen 
any which appears better adapted to that purpose than those 
proposed by Mr. Treadwell. I am therefore of opinion that 
his invention is worthy of a trial.” 

General Ripley then referred to the cost of cannon made 
in the way proposed as much greater than for other guns 
of equal weight, and considered the designs though prom- 
ising, essentially untried. However he recommended a 
trial of Professor Treadwell’s method on a limited scale to 
be tested on a competitive basis with guns of other models. 
Professor Treadwell did not feel disposed to accept the 
conditions of the Chief of Ordnance, so nothing further was 
done in the matter. 

Embittered by the failure of the Government to adopt 
his inventions, Professor Treadwell now began to resent the 
utilization of his ideas and enfringement of his patents by 
American ordnance manufacturers who at this time were 
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reaping considerable financial profit by so doing. Accord 
ingly, June 24, 1862, he brought suit against Robert Parker 
Parrott (1804-1877), a former United States Ordnance ofh- 
cer, who since his resignation from the Army January 13, 
1836, had been connected with the West Point Foundry 
Association, operated for the manufacture of heavy ord- 
nance. After the development of rifling by Krupp about 
1849, Parrott had concentrated on rifled muzzle-loading 
guns of cast iron, many of which were used in the Civil War. 


In October 1861, Parrott had patented a method for 
| 


to see a solution of all difficulties; but experience dearly 
bought is the best teacher and sooner or later the cast iron 
must go to the wall.” 

Professor Treadwell the 


there was awarded to 


IN 1805 
Rumford medals of the American Academy of Arts and 
Sciences for his “Improvements in the Management of 
Heat,” using the original language of Count Rumford him 
self. It was duly “Voted, That the Rumford Premium be 


awarded to ‘Professor Daniel Treadwell for improvements 
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SECTION OF THE TREADWELL GUN OF 1855, 12-INCH CALIBER 


strengthening cast-iron cannon by means of a wrought-iron 
reénforcing hoop shrunk on the breech, a proceeding which, 
with the method followed, Protessor Treadwell asserted was 


an infringement of his patent. 


THE taking of evidence in this suit dragged on for some 
three years and involved a considerable volume of testi- 
mony. Judging from a letter to Professor Treadwell writ 
ten by Adm. C. H. Davis, U.S.N., November 23, 1865, the 
case that 
Treadwell’s biographer makes no mention of the final out- 
come of this litigation. A search of the Federal Court record 
at New York City recently made for the present writer re- 
vealed the testimony filed away but no indication of any 


had not been decided by date, and Protessor 


culmination of the suit (Parrott vs. Treadwell, Eq. 2-236, 
June 24, 1862, First Series of Old Circuit Court). 

Interesting comment on Professor Treadwell’s work is 
found in a letter dated June 21, 1865, from Capt. George F. 
Balch, Ordnance Corps, U.S.A., Instructor of Ordnance and 
Gunnery at the U. S. Military Academy at West Point, in 
which additional information regarding the professor's in- 
ventions and work was requested. Captain Balch wrote: 
“I have read your pamphlet on the ‘Practicability of Con 
structing Guns of Great Caliber,’ and your printed letter of 
December 23, 1861, addressed to the Secretaries of War and 
Navy, with interest, and am satished that in this matter of 
built-up guns, made on scientific principles and carried out 
practically, you are without doubt entitled to the credit of 
being the first in this country to succeed in solving the 
problem, and so far as | know were in advance of any one 
in England.” 

A week later, January 28, 1865, Captain Balch wrote to 
“The Ordnance Department is at 


Professor Treadwell: 


present wedded to cast iron and in Rodman’s method seems 


in the management of heat, embodied in his investigations 
and inventions relating to the construction of cannon of 
large caliber, and of great strength and endurance.” 

Of a later date (1888) further expression of critical and 
technical appreciation of Professor Treadwell’s work may 
“Gun Making 


In reference to built-up forged-steel 


be found in Capt. Rogers Birnie’s paper on 
in the United States.” 
guns Captain Birnie wrote: “This type of gun as we make 
it today, is the embodiment of Professor Treadwell’s clear 
idea of a gun of equal strength, as announced in 1843; of 
Chamber’s ideas of breech mechanism and of hooping in 
layers with the hoops of each layer breaking joints, patented 
in 1849; of Rodman’s elegant exposition of the benefit of 
procuring initial tension in a gun, published in the same 
year, and finally of Professor Treadwell’s extension of this 
principle to the application of layers of cylinders or hoops 
in making a built-up gun.” 

The discussion following Captain Birnie’s paper brought 
out more than one reference to the importance of Professor 
Treadwell’s work, but it is sufficient here to refer to com- 
ment made by Capt. O. E. Michaelis, Ordnance Depart- 
ment, U.S.A., in the course of which he said: “I rejoice to 
see that Captain Birnie does tardy justice to that wonderful 
man, Daniel Treadwell. Some fifteen years ago I had the 
privilege of examining some of his unpublished work, and I 
felt then that he was certainly a quarter of a century in ad- 
vance of his time, and that his name is worthy to be asso- 
ciated with the names of Bomford, Dahlgren, and Rodman, 
great leaders of American ordnance progress.” 

Advancing years and ill health greatly restricted Profes- 
sor Treadwell’s activities in the few years remaining until 
his death, February 27, 1872. A simple epitaph, “He was 


machines,” 


the inventor of was a just though in 


many 


adequate summary of his life. 
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THE CHICAGO ORDNANCE DISTRICT IS FOR- 
tunate in the selection of its new assistant chief, Charles 
Raymond Messinger, who recently accepted this important 
post on the staff of Fred A. Preston, district chief. These 
two gentlemen and Edmund A. Russell, the founder of the 
Chicago Ordnance District during the World War and a 
civilian leader in ordnance affairs in that area, are a 
triumvirate of ability, exceptional in strength and experi- 
ence, upon whom industrial preparedness leans heavily. 

Mr. Messinger was born at New Haven, Conn., October 
27, 1883, and was graduated from the Shefheld Scientific 
School of Yale University in 1906. For nearly twenty years 
he was vice-president and general manager of the Sivyer 
Steel Casting Company and for the past nine years he has 
been chairman of the board. He was vice-president and 
general manager of the Chain Belt Company from 1917 to 
1923. He is now president of that company and of the 
Oliver Farm Equipment Company. He is a director of 
many industrial organizations both in Chicago and Mil- 
waukee. With officers in both cities, the new assistant district 
chief is identified closely with the industry of Milwaukee. 
His home is in that city where he is a leader in civic and 
municipal welfare. In 1924 he was chairman of the Mil- 
waukee County Community Fund and he is a trustee of the 
Milwaukee Art Institute and a director of the Milwaukee 
Country Day School. 

During the World War he served as special consultant 
to the Chicago Ordnance District on the production of steel 
castings—a difficult and urgent war-time requirement. He 
was chairman of the standardization committee on chain. 
He also served as vice-chairman of the Red Cross campaign 
for Milwaukee County. 

Announcement has been made in these pages during the 
past year of the appointment of assistant district chiefs in 
several of the important industrial areas of the country. In 


each case, the gentleman chosen is exceptional for his public 
service and industrial acumen. The appointment of Mr. 
Messinger is simply another step in the development ot 
sound preparedness philosophy for which the Ordnance 
Department has been noted during many years. This policy 
augurs well for the success of armament preparedness which, 
when all is said and done, is more a question of the ability 
of men than of the effectiveness of things. ARMy ORDNANCE 
joins all well-wishers of American ordnance in extending 
a hearty welcome to Mr. Messinger, Chicago’s new assistant 


district chief. 


3 


[HE ASSISTANT SECRETARY OF WAR, MR. LOUIS 
Johnson, who deserves a great share of the praise for the 
Educational Orders Act, wisely provided, several months 
ago, a board of officers to analyze and recommend projects 
and procedure to be followed. The members of the board 
are: Maj. Gen. Henry H. Arnold, Chief of Air Corps, U. S. 
Army, chairman; Brig. Gen. C. T. Harris, Ord. Dept.; Col. 
H. K. Rutherford, Ord. Dept.; Col. John W. N. Schulz, 
C. E.; Col. James H. Burns, Ord. Dept.; Col. Leonard K. 
Sparks, F.A., General Staff, and Capt. W. R. Winslow, 
C. E., recorder. 

Mr. Johnson announced on September 4th that the Presi- 
dent had given his approval to the board’s program for 
educational orders for the fiscal year. The President, at the 
same time, made available to the War Department the sum 
of two million dollars for carrying on the work. 

The items included in the program approved for the 
current year and priority based on the order of importance 
are: the semiautomatic rifle, U. S. caliber .30 MI; the recoil 
mechanism of the 3-inch antiaircraft gun; methods of forging 
and machining 75-mm. shell; the gas mask, and the 60-inch 
searchlight. Secretary Johnson explained that items in addi- 
tion to the above eventually may be included in the program 
if recommended by the board. 

The Assistant Secretary pointed out that the policy in 
executing the educational-orders program is one of complete 
codperation with industry, since the primary purpose of the 
legislation is to familiarize selected manufacturers in peace 
time with some of the more difficult problems of munitions 
manufacture, to the end that they may codperate with the 
Government in procurement in the event of war. For this 
reason the program includes only items for which there 
exists a demonstrably serious production problem in war 
which can be solved by means of the educational order in 
time of peace. 

The instructions which Secretary Johnson has issued in 
connection with carrying out the program, pointed out the 
more important results to be sought. One objective, for 
example, is to obtain in peace time those dies, jigs, fixtures, 
and other aids to manufacture the lack of which would cause 
considerable delay to a munitions program in a war emer- 
gency, if unhappily, this should occur. This equipment 
will become the property of the Government upon com 
pletion of the educational order, and will be stored until 
the necessity for its use should arise. 

At the same time, announcement was made that proposals 
shortly will be sent to selected bidders, requesting bids for 
the items included in the current year’s list. Under the act 
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authorizing educational orders, bids will be invited only 
from concerns which, in the judgment of the Secretary of 
War, will be competent in time of war to manufacture the 
particular munitions considered. 

For all this, friends of industrial preparedness congratulate 
the able Assistant Secretary of War. They may well add one 
small request. When his annual report is written let us 
hope he will include a full statement of policy for the record. 
To illustrate: Several years ago when industrial prepared- 
ness was under vehement attack, opponents of nationaliza- 
tion of the arms industry frequently cited the report of 
the Kernan Board. This board was appointed under the 
National 
policies concerning the facilities of Government-owned 


Defense Act of 1916 to study and recommend 
arsenals for the exclusive production of military armament 
in time of war. 
Kernan Board’s work, to locate copies of the board’s report. 


It was difficult, twenty years after the 


The evolution of educational orders as an actual program is 
important for the present and vastly more so for the future. 
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WRITING ABOUT THE CONTROL OF MUNITIONS 
exports in our last issue, we tried to restate for the ten 
thousandth time (more or less) a basic idea of the phrase 
“implements of war.” We wrote: “Implements of war are 
literally everything a fighting force uses—can openers, mules, 
box cars, garters, rope, etc. etc.” And we said it is passing 
strange to catalogue civil aircraft as implements of war— 
on the ground that civil aircraft can be converted into mili- 
tary types. That kind of cataloguing doesn’t make sense! 
And tor the simple reason that everything can be converted 
to military use, and many things do not require any con 
version at all! 

Several correspondents have expressed disagreement with 
what we wrote in the last issue on this subject. One corre- 
spondent resents our “belabored” effort to make it appear 
that one who manufactures can openers or who raises mules 
is, by that fact, a producer of implements of war. Well, by 
way of rebuttal we offer in the adjoining column some first 
class evidence from the New York Herald Tribune. 

So we suggest to our correspondents—and to all others 
who put much hope in academic provisions of the present 
Neutrality Act and the export control of arms, ammunition 
and implements of war—that another category should be 
added to the Munitions Control Board’s list of materials for 
“Category IX: 
Horses, mules, sheep and goats.” Of horses and mules there 


which export licenses are required; v7z., 


can be no question. Sheep should be licensed on the testi 


mony of General Dawes who once told a congressional 
committee he would have bought sheep to haul artillery in 
France duriag the World War if the sheep could have done 
the job. Goats must be added in the very nature of the case! 

Soon again, the welkin may ring with demands that all 
shipments of “arms, ammunition and implements of war” 
cease in time of “agression” by “dictator” states. And the 
shallow propagandists will claim this is the sure way to 
keep America out of war! America, please God, will stay 
out of other people’s wars. But one of the surest ways to get 
into other people’s wars is to draw childish distinctions 
about what are implements of war. 


ARMY ORDNANCE joins its voice in the demand to keep 


America out of other people’s wars. The first rule to follow 
is to mind our own affairs and see to our own defense. 
The second rule is to trade impartially with all countries in 
can openers, mules, box cars, garters, rope, etc., etc. And if 
we find trade to be dangerous during a war, and if the 
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people of the United States—farmers, cotton growers, oil 
producers, steel makers, paint and varnish producers, etc. 

“munitions makers” all—are willing to forego that trade, 
then stop all trade with everybody in everything for the 
duration of the war. There can be no halfway measures. It 


must be all or nothing. 


a 


HENRY L. MENCKEN HAS GRACIOUSLY ADDED 
his permission to that of John W. Owens, managing editor 
of the Baltimore Sun for Army OrpNance to republish the 
following article by Mr. Mencken entitled, “Pacifism in 
Extremis,” which appeared originally in The Sun, August 
10, 1935. 

The genius of Mr. Mencken expresses most clearly a basic 
principle at which Army Orpnance has hammered away 
consistently. We recommend its reading to those who are 
occasionally amused or amazed, or both, by the sheer 
hypocrisy of some professional pacifists. This was written 
before the recent European crisis. 

“Counting out the Quakers (who are also against wine, 
women and song) and a few other die-hards (mainly, I fear, 
balmy), all the erstwhile pacifists of this great Republic 
appear to have flopped to Mars. Half of them devote them 
selves diligently to fomenting a pious massacre of the Japs, 
and the other half pant and yell for the bloody hide of 
General Franco. If Hitler, following the program worked 
out for him by the American newspapers, ever actually 


cracks down on the Czechs, the whole gang will begin 
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hollering for his gore, and that of all his customers and 
communicants. 

“It is a somewhat upsetting spectacle, but hardly surpris- 
ing to students of moral science. Pacifism, in fact, is always 
a highly artificial passion, and usually fraudulent. Nine 
times out of ten, and perhaps even ten times out of ten, it is 
shot through with politics, which is to say, with prejudice 
and self-interest. In theory, a pacifist is against war under 
any circumstances, but in actuality he almost always excepts 
war with peoples he regards as wicked. 

“The history of the Carnegie Endowment for International 
Peace illuminates the theme rather charmingly. This outfit 
was launched by old Andy on December 14, 1910, with a 
gift of $10,000,000, partly in cash and the rest in gilt-edged 
bonds. The fetor of so much mazuma aroused a yearning 
for Service in many talented rhetoricians, both clerical and 
lay, and presently some of them had run pipes into it. For 
three years, seven months and nineteen days they preached 
peace in clarion tones, traversing the world on liberal ex- 
pense accounts. But on August 2, 1914, they went over to 
war in something hard to distinguish from a body, and there- 
after, for two years, eight months and four days, they gave 
their all, still on the same expense accounts, to roping in 
the United States. In this Christian endeavor, successful after 
long despairs, they had the hearty aid of old Andy himself. 
He was opposed to war in conscience, but he was also a 
patriotic Britisher, and when his native land was beset by 
heathen hordes he knew how to rise above principle. 

“The same thing is now going on all over again. Save 
for the Quakers and the other innocents aforesaid, all the 
current pacifists are hot for war upon this or that band of 
sinners, and so the movement languishes, and the ribald have 
another inning. Some of the brethren and sisters are in 
favor of an immediate and wholesale slaughter of the Japs, 
and others advocate the most extreme measures against 
Mussolini, Hitler, or Franco. I say ‘the most extreme,’ and 
mean it in the strictest military sense. Whatever is most 
wicked when done by the villains I have mentioned becomes 
as virtuous as young love when done by their opponents. 
Not a single American pacifist, so far as I know, has even 
protested against the butchery of priests and nuns by the 
Spanish Loyalists, nor was there a word of complaint when, 
only the other day, the Russian crusaders began bombing 
Korean villages. 

“Here, indeed, the moral theologian enters a kind of 
madhouse. It is immoral, it appears, for Mussolini to object 
to the setting up of a Marxian Utopia in his dooryard, but 
it was quite moral for the Russians 2000 miles away to try 
to set it up. It is infamous and against God for the United 
States to sell scrap iron and other such victuals of war to the 
Japs, but equally infamous and against God for the United 
States to refuse to sell airships to the Spanish Loyalists. It 
was a wicked business for Mussolini to turn out the Lion of 
Judah and seize his lands and hereditaments, but it is all 
right for the English, as the price of winking at it, to take 
over the whole of Arabia. 

“As one goes into the record it becomes more and more 
fantastic. The Hon. Chiang Kai-shek, only a few years ago, 
was a scoundrel comparable to Dillinger, Hitler, or Darwin, 


for at that time he was engaged in making war on the 
Chinese Communists, who were armed and egged on by the 
Nietzsches of the Kremlin. But once he had joined forces 


with the Communists he became virtuous overnight, and 
today he is a hero on the order of the Cid. Hitler is a 
Schuft unspeakable for sending expert assassins to advis« 
and comfort Franco, but not a word was heard against him 
for providing assassins to counsel Chiang Kai-shek. It was, 
in fact, not until he recalled those assassins that he came 
under moral obloquy in that quarter of the world. 

“I might go on for a long while, but the weather, at the 
moment, is against it. No more need be said than this: That 
pacifism, on analysis, almost always turns out to be only 
moral indignation against a particular war, waged by a 
particular opponent. The rest is simply hooey. It is emitted 
in dense clouds every time pacifists try to rationalize their 
propaganda. At the moment most of them happen to be 
pinks; ergo, the Russian cutthroats are defenders of 
democracy. In precisely the same sense, and to the same 
extent, cats are defenders of rats. One even hears that the 
Barcelona liquidators are democrats. In other words, syndi- 
calists, anarchists and Communists are democrats. In yet 
other words, the Pope is a Baptist. 

“Not many people, I believe, are actually deceived by 
this sort of blather. It is as patently bogus as the ‘neutrality’ 
of the late Woodrow Wilson. Now and then there is a 
fashion for professing to believe in it, but the pretense never 
lasts very long. Five or six years ago a majority of the 
students at Oxford signed a pledge that they would never 
serve their country in war, but everyone knows that if war 
broke out tomorrow at least nine-tenths of them would go 
into uniform at once. Before the World War, pacifism had 
a considerable vogue in the United States—largely, I suppose, 
because Andy Carnegie was backing it. Many clergymen 
promoted it from the sacred desk. These same clergymen, 
once the band began to play, howled for blood in a truly 
appalling manner. I could name names, but refrain in 
Christian charity. 

“Well, what does all this lead to? 


fortable fact that very few people are actually against war, 


It leads to the uncom 
in the sense, say, that they are against smallpox or taxes. 
The great majority fancy it and enjoy it, and are hot for it 
at the slightest excuse. I do not adduce this fact as proof that 
the human race is depraved and damned. Moral judgments, 
as old Friedrich used to say, are foreign to my nature. | 
simply record what everyone knows. To be sure, the victims 
Such 


doubts arose in Georgia during Sherman's march to the sea 


of war, soon or late, come to have doubts about it. 


and at Gettysburg, Pa., on July 1, 1863, and they are unques 
tionably widespread in Barcelona, Hankow, Canton, Valen- 
cia, and the Korean border villages today. 

“But it takes actual bombs and shell fire to generate them; 
they seldom arise spontaneously and in advance. The ma 
jority of people always figure that they will somehow escape. 
As for the soldiers, I have always doubted that any con 
siderable number of them find war generally unpleasant. 
On the contrary, they appear to enjoy it, as everyone who 
has ever seen a war well knows. How many, after the show 
is over, become pacifists? Probably one-tenth of one per cent. 
Far more become professional warlocks. This seems to be 
true even for the heroes of democracy. Don’t the pink 
weeklies tell us that the Spanish Government troops leap 
into action with loud gloats and jubilations, and are eager 
to do or die? And didn’t the Russian peace lovers fill the 
Moscow newspapers with demands to be let at the foe?” 























NovEMBER-DECEMBER, 1938 


ORDNANCE 





The Twentieth Year 


An Editorial 


Hundred on Twentieth 


COMMITTEE ot 


Anniversary of the Army Ordnance Association now 


T ‘h ree 


is being selected at the request of our president for the 
fitting observance of the year 1939—the twentieth birthday 
of industrial preparedness in the United States. Industrial 
preparedness saw the light of day as an organized movement 
when the Army Ordnance Association took form at the 
Aberdeen Proving Ground October 24 and 25, 1919. Its 
dedicatory inspiration came from the then Chief of Ord- 
nance, Maj. Gen. C. C. Williams, in these words: 

“We want to have our arsenals thrown open, so that the 
manufacturers of this country may go to them at any time 
they see fit and examine the manufacture of any of the war 
materials we are making. The more knowledge of that kind 
that is spread abroad throughout the country the better off 
the country is, because when war time comes the thing we 
want above all other things is production. 1 am sure that 
this Association is going to lend its influence—and be a 
powerful influence—in industrial preparedness which is so 
necessary if production is to be the chief thing in war time.” 

Thereupon industrial preparedness as our most effective 
assurance against war became the clarion call of our modern 
national defense. 

A year later, the very men who had formed the Associa 
tion were the responsible agents of the revision of the 
National Defense Act of 1920. Well might the observance 
of the Association’s twentieth birthday commemorate by 
anticipation the writing of the act—our charter of military 


security. 


Now we are engaged, under the direction ot the Com 
mittee of Three Hundred, in an enterprise of dual respon 
sibility, for the committee’s objective is twofold. First a 
pause at the twentieth milestone to glance back at the 
achievement, the principles and the men who have made 
the record of American military armament so unusual dur 
ing a generation. For this purpose there will be special local 
and national observances during the year 1939. The second 
objective is to build up the ranks of the Ordnance yeomen; 
namely, to build up the society’s membership to numbers 
commensurate with its tradition, worthy of its present cause 
and adequate for its future responsibilities. 

If it be necessary to emphasize this latter purpose the 
record can be presented briefly and conclusively. The Army 
Ordnance Association from the beginning has stood for in 
dustrial preparedness through ordnance advancement and 
procurement planning. To have sustained interest, as the 
Army Ordnance Association has, in these principles for 


twenty years is a service which our country—and for that 
matter any other country—has never known before. One 
need only compare our armament condition today—men- 


tal as well as physical—with the same condition in any 
other peace-time period. If the military forces of the United 
States, or, in particular, the Chief of Ordnance of the Army, 


had 


plus the spirit of codperation of our society prior to any 


available the degree of interest and willingness 


great national emergency of the past, the history of our 


national development would be vastly different. The annual 





meetings of the Association, the activities of local chapters, 
and the publication of this journal all have contributed, each 
in its own measure, toward the development of this healthy 
condition. 

But the effort of the Army Ordnance Association, unques- 
lacks 


strength. The membership has never been large; the finan 


tioned in its sincerity, often has been feeble. It 


cial condition never adequate. It may be enlightening to old 


friends to review these two most necessary factors of or 
ganization in detail. 

Membership, like everything else connected with the As 
sociation, started from scratch in October 1919. By the end 
of that year, over 1500 charter members had been enrolled. 
By the end of 1920, membership had reached nearly 2800; 
by the end of 1921, nearly 3000. The black days of business 
decline then took their toll, so that by mid-1923 the rank 


reduced to less than 2000. 


and file were Then began a 
constant climb which reached its zenith six years later, in 
1930, when the membership rolls attained an all-time high 
of nearly 3600. When the panic of 1929 had wrought its 
damage, 2600 members were still on the rolls, and this 
number during the past three years has gradually risen to 
slightly less than 3000. It should be remarked that the 
policy of the Association always has been strict with regard 
to its membership. Members in arrears are not carried on 
the membership roster after a reasonable time. It was during 
the dark days following the panic of 1929 that the annual 
membership fee was reduced twenty per cent, from $5 to $4 

as a gesture of codperation. The membership dues have 


remained at this reduced amount since then. 


FINANCIALLY, the records of the Army Ordnance As 
sociation are an open book (much to the surprise of left 
wing Senators whose agents examined them with miscro 
scopes). During its first year, receipts from the date of 


organization to the end of that year were $7220, being the 


dues for 1444 members at $5 each. The expenditures were 


$2848.71. These figures for each year since October, 
IQIQ are: 
5 Income Expendit Surplus or Deficit 
10190 Ss T.458.75 2,545.71 + 4,040.04 
16.05 O23 16,45 2s ‘ 164.05 
1921 21,953.62 17,065.16 t 4,555.46 
I 2 19,135.25 14,508.45 $1,629.77 
1923 15,452.09 15,034.63 35445.33 
19 18,727.08 15,079. 745.00 
1925 19,955.41 18,859.57 5.34 
192 19,249.75 15,919.4 $30.35 
1927 2H,211.93 1,307.11 944.82 
1g2 179.07 057.31 4,521.70 
1929 8,278.53 3,146.2 132.19 
192 RR 2.58 6,862.7 1 RY 
I 2 5.200.456 5.208.21 1.05 
1932 19,956.39 ) BSS. 2 Q 3 
193 18,132.71 18,554.9 $22.23 
1934 17,934.84 19,102.7 1,107.91 
25 18,285.08 21.045.7 sf ( 
1936 19,472.53 1,284.05 1,511.5 
79.4 950.8 972.35 


During the months to come there will be ample oppor 
tunity for appraisal of the Association’s record of twenty 


years and for analysis of its future course. What has been 
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set down above is in the nature of housekeeping in order 
that the structure to be reared in future may be certain of 
its foundations. There will be occasion during this twentieth- 
anniversary year to record the professional and engineering 
attainments of the Ordnance Department and of private 
industry in the development and production of the newer 
implements of defense. There will be opportunity to narrate 
the long, constant pleading for educational orders. There 
will be proper setting for discussions of industrial-mobiliza- 
tion planning, the needs and performance of new matériel, 
the requirements and status of personnel. And there will be 
a conservative effort also on the part of all friends of Amer- 
ican ordnance to increase the ranks for the responsibilities 
the second generation will bring. 

These future responsibilities cannot be taken lightly. Our 
national defense is never static, least of all can the attitudes 
toward and the actual condition of armament be 
stationary. Both must keep abreast of industrial and military 
progress with an alertness of a very special kind. A good 
citizen should be quick to demand and to assist adequate 
armament preparedness. Had the Army Ordnance Associa- 
tion failed to meet its responsibilities and had it gone the 
way of many other organizations within a 10-year period 
after its establishment, today’s obligation would be less. 
But it has lived a useful life of twenty years and now ap- 
proaches its majority. It has been the sponsor of principles 
and policies which have given our national defense a new 
and firmer bond with the engineering professions and the 
industries of the United States. It therefore has the obliga- 
tion which comes from years—an obligation greater today 


our 


than it was in October rgro. 


THIS is the work upon which many of the loyal charter 
members of the Association now are engaged as members 
of the Committee of Three Hundred on Twentieth Anni- 
versary. It is to be hoped that all members of the Association 
will lend a willing hand at the committee’s call, first to 
observe an unusual episode in the national defense of our 
country—the completion of twenty years of industrial pre- 
paredness—and secondly to increase the numbers who are 
now enrolled under the Ordnance banner—frankly to in- 
crease the membership to at least 5000. The task should not 
be difficult and the doing—as is the rule among members 
of the Ordnance fraternity—will be a pleasure. 

The pleasure is increased by the fact that knowledge, not 
profit, is the aim of the Association. During its nearly 
twenty years, the Association has not existed for the personal 
profit of anyone—nor for the corporate profit either. As an 
incorporated society it has no stocks, no bonds, and no 
notes. It has no subsidy—public or private. It does not 
lobby for legislation, national or state. It simply attempts to 
unite industry and government on problems of armament 
preparedness. These two groups firmly united through the 
vehicle of our society, merge the military and civilian view- 
point, experience and ability. In their joint keeping, the 
future of our Ordnance preparedness seems secure provided 
our numbers grow. This growth, after twenty years, is 
our immediate goal. 

Certain citizens of the United States, by all the rules of the 
game, ought to be members of the Association. In order of 
priority, we would group them thus: (1) Every Regular 
officer of the Ordnance Department of the Army; (2) Every 


executive engineer of America’s 20,000 principal manu- 
facturing establishments, especially those whose products are 
by their nature closely allied to the national defense; 
(3) Every Reserve officer of the Ordnance Department; 
(4) Every consulting engineer whose field is related to the 
development of military equipment; (5) Those officers of 
the National Guard who command large units and whose 
duties demand a broad familiarity with the characteristics 
of weapons; (6) Heads of companies which produce the raw 
materials from which the sinews of defense are made. 

Such a society adequate in numbers drawn from these 
sources will be the only effective vehicle for the continual 
statement of the changing ordnance problem and for the 
constant development of a broader, deeper, and firmer sense 
of ordnance responsibility. These twenty years have proved 
the worth of the ordnance mission, they have proved the 
urgency of industrial preparedness. The next twenty years 
will find the job much harder, for many of the men whose 
conviction grew from the white heat of war will have passed 
from active participation and the things they believed in will 
have to be taught to generations which may easily forget. 
The Committee of Three Hundred on Twentieth Anni 
versary will try in an unassuming way to make the trans 
mission of this heritage sure, and there can be no doubt that 
the committee’s work and the codperation it receives from 
all our members will meet with success. For no problem 
of our military security is as great. , 


WRITING on the very first text page of the first issue of 
ARMY ORDNANCE in July 1920, the late Gen. Guy E. Tripp, 
then chairman of the Westinghouse Electric and Manu- 
facturing Company, expressed this purpose thus: 

“The Association voices the demand of American industry 
to be permitted to prepare for any contingency which may 
arise. It proposes to act as an intermediary in the education 
of the manufacturer to the needs and methods of the Ord- 
nance Department. Every arsenal and Ordnance depot will 
be made a clearing house through which the Department's 
needs may be brought to the attention of the manufacturer, 
and through which the manufacturer may make known to 
the Department the possibilities of his plant. Eventually, 
then, the Chief of Ordnance will, through this system of 
decentralization, find himself holding the threads which tie 
each unit of his organization to the parallel unit in the 
manufacturing field. In effect he controls a dragnet covering 
the whole United States, and by proper manipulation he 
can bring instantly to his help all possible assistance in any 
field of endeavor. He will have the satisfaction, too, of 
knowing that the man at the other end of the line will be 
trained, specialized, and in full knowledge of departmental 
needs in the activity to which he has been assigned. 

“In this endeavor the Association has the hearty codpera 
tion of the Department and the representative manufacturers; 
and, if the ideas and the ideals of both can be carried to a 
reasonable conclusion, the question of preparedness is well 
on the road to solution. . . . This is a hurried and brief glance 
at the field of work which lies before the Ordnance Asso 
ciation—work which is unselfish and founded upon com 
mon sense.” 

After twenty years, the work still lies before the Associa 
tion; it is still an unselfish cause; it is still a patriotic service 
founded on common sense! 
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ELECTION OF OFFICERS 


Bri i GEN. BENEDICT CROWELL of Cleveland, Ohio, 
was reélected president of the Army Ordnance Association, and 
his running mates also were reélected in the nation-wide balloting 
held September 6, 1938. Col. William W. Coleman, Milwaukee, 
Wis., was again chosen to be first vice-president ; Col. Frederick 
H. Payne, was reélected second vice-president. Maj. Gen. C. C. 
Williams, South Hamilton, Mass.; Brig. Samuel Mc- 
Roberts, New York, N. Y., and Col. LeRoy Hodges, Richmond, 
The 


officers’ terms are for two years beginning January 1, 1939; the 


Gen. 
Va.., were reélected to the Association’s board of directors. 


directors are for four years beginning the same date. 

These gentlemen, together with the other directors and off 
cers, have guided the course of the Army Ordnance Association 
from its beginning. They need no introduction, personally or 
officially, to their fellow members or to national-defense fol- 
lowers of this country. One of them as the Assistant Secretary 
of War, and Director of Munitions, guided the industrial forces 
of the United States in the production of America’s military sup 
cause ol 


plies during the World War. He has never failed the 


ordnance preparedness of the United States since then. Some 
measure of the nation-wide respect and admiration which are his 
is reflected in his choice again to head our society in an un- 
broken record of service soon to begin its twentieth year. Such 
is General Crowell, president of the Association since 1919, now 
president of the Central National Bank of Cleveland. 

Another as a special assistant to the Chief of Ordnance during 
the World War brought to the War Department in time of 
great emergency the training and experience of the industrial 
engineer. Of these the military authorities were in dire need. 
He coordinated the vast program for the manufacture of artillery 
and in his characteristically unassuming way enabled the Ord- 
nance Department to take heavy industry into its sphere and 
rely upon that industry to meet the Department’s major need. 
Such is Colonel Coleman, first vice-president of the Association 
since 1919 and chairman of the Bucyrus-Erie Company, South 
Milwaukee, Wis. 

Another as assistant chief of the Bridgeport Ordnance District 
during the World War, after an enviable record as manufacturer 
and financier, later became the Assistant Secretary of War in 


the Cabinet of President Hoover. Now he has returned to his 


old assignment in the Bridgeport District. By this display of 
loyalty and willingness has he doubly endeared himself to the 
the 
nation-wide Committee of Hundred on 
Such is Col. Frederick H. Payne, sec 
the 
Greenfield Tap & Die Company, Greenfield, Mass. 


Army and to industrial preparedness. He is chairman of 


\ssociation’s Three 
Twentieth Anniversary 
ond vice-president of Association and chairman of the 

General Williams, General McRoberts and Colonel Hodges, as 
directors, are among the founders of the industrial-preparedness 
movement in the United States. 
Ordnance during the World War and for twelve years there- 
after ; McRoberts Chief of the 
Ordnance Department and is now head of the New York Ord 


General Williams was Chief of 


General was Procurement in 
nance Procurement District ; Colonel Hodges is Ordnance Officer 
of the State of Virginia, economist and author. 

The tellers of election who, under appointment of the presi- 
dent of the Association, canvassed the ballots on September 
6th, Capt. C. Ord. 
Snyder, Ord. Res., 


were : Wingate Reed, Dept., chairman; 


Maj. T. R Arthur Adelman 


and 





H. Mixes, Jr., Directs 
COLLEGE 


Lizut. Cor. F. ARMY 


INDUSTRIAL 


Likt Be tA ©, 


the 


H. MILES, 


Industrial 


was assigned 


21st, 


JR., Ord. Dept., 
College on 
Dept., 


as director of Army \ugust 


relieving Col. Harry B. Jordan, Ord who completed his 


tour of duty as director on that date. Colonel Miles has been a 


member of the faculty of the college for one year, during which 


he took an active part both in the classroom and curricular 


studies of the institution 
Mass., in 


pointed to the United States Military 


1887, Miles 
trom that state 


Artillery 


Born in Cambridge, Colonel was ap 
\cademy 
with the Coast 
and Ordnance at Fort Hancock, Fort Monroe, 
Arsenal and the Sandy Hook Proving Ground 

the World War, Colonel Miles was on duty in Wash 


chief of the explosives section, inspection division of 


His early commissioned service was 


Benicia Arsenal, 
Picatinny 

During 
ington as 


the Ordnance Department. From September to December 1918 


he was in Europe on inspection liaison duty with the British and 
Since the World War he 


Picatinny Arsenals, He 


l'rench ordnance services has com 
the 


also served as Ordnance officer at 


Amatol, Tullytown, and 
Fort Sill. He 
from the Army Industrial College in 1931 and from the Harvard 
School of M.B.A,. in 


1933. For four years, 1933-1937, he was executive officer of the 


manded 


was graduated 


Business Administration with the degree 


Hartford Ordnance District where his intimate knowledge of 


ordnance requirements was of untold value among the key 


industries in that area of New England. He was executive to 
Col, B. A. Franklin, the Hartford Ordnance District Chief. He 
reported for duty as a member of the faculty of the Army 
Industrial College in June 1937. 

Colonel Jordan, whose informative article on the Army In 
dustrial College in the last issue of ARMY ORDNANCE created 
much favorable comment, has assumed command of the Nanse 


mond Ordnance Depot, Portsmouth, Va 


NEw 
Dvrinc the period August 1 to September 30, 1938, inclusive, 


admitted to membership in_ the 


MEMBERS 


the following applicants were 


Army Ordnance Association: Donald M. Alexander, Detroit, 
Mich.; Fred C. Archer, Milwaukee, Wis.; Joseph P. Baldez, 
Evanston, Ill; James S. Ballantine, Absecon, N. J.; R. H 
Bassett, Hamilton Field, Calif.; J. K. Baylis, Buffalo, N. \ 


\rthur C. Bennet, Rochester, N. Y.; Roy L. Bowlin, Rochester, 
N. Y.; John T. Brown, Milwaukee, Wis 

Kendall B. Castle, Jr., Rochester, N. Y 
Providence, R. I.; Hal F 
\. Crawford, Summit, N. J 


Francis Chiaverini, 
Coombs, Providence, R. |.; Chauncey 


Stanley J. Czyzak, Cleveland, 
Louis Duenweg, 


Walfrid 


Darling, Old Hickory, Tenn 


\. W. Ericsson, Scardsdale, N. Y.: E. 


Ohio; Lyman A 
Detroit, Mich. ; 


Ericsson, Brooklyn, N. Y.; LeRoy Ericsson, St. Louis, Mo 

Walter Ferris, Milwaukee, Wis.; Allan VanGelder Forbes, 
Kendall, N. Y.; Royal E. Fowle, Watsonville, Calif.; John R 
Freeman, Waterbury, Conn.; Perrett F. Gault, Chicago, II. ; 
Henry Gebhart, Dayton, Ohio; Helmut W. Geyer, Los Angeles, 


Calif.; R. V. Gilcrest, Carlyle, [ll.; James E. Gleason, Rochester, 
N. Y.; Frederic T. Goes, Milwaukee, Wis Maylin H 
Atlantic City, N. J.; D. H. Greet, Birmingham, Ala 
Griner, Kansas City, Mo 

E. A. Halbleib, Rochester, N. Y.; Carl S. Hallauer, Rochester, 
N. Y.; Harry B York, N. Y.; William Har 
rigan, Rutherford, N. J.; R. C. Harris, Philadelphia, Pa 
Cornell S. Hawley, Albany, N. Y.; Robert Hayden, New York, 


(sreaser, 


Oswald 


Hammond, New 


N. Y.: Maxwell P. Hellman, Great Neck, N. Y.; F. F. Hickey, 
Utica, N. Y.: H. Earl Hoover, Chicago, Ill.; Ernest F. Jenny, 
Dumont, N. J.; Frank Johnson, New York, N. (Andrew J 
Kirkpatrick, Highland Park, Mich.; H. B. Kraut, Fond du Lae, 
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Wis.; Ralph J. Kraut, Fond du Lac, Wis.; Aubrey R. Lane, 
Chicago, Ill.; Franklin V. 
Laughter, Dayton, Ohio; Clem W. Lepsch, Hornell, N. Y. 


Seaver Falls, Pa.; Edward F. McCrossin, 


Lanum, Evanston, Ill.; George D. 


Lyon McCandless, 


Leonia, N. J.; Albert F. Meyer, Buffalo, N. Y.; Wiley T. 
Moore, Selfridge Field, Mich.; J. S. Neary, Mitchel Field, 
N. Y.; Frank J. O’Brien, Milwaukee, Wis.; William Kingman 


Joseph S. Pecker, Philadelphia, Pa. ; 
Charles E. Wichita Falls, Tex.; John Richard 
Powers, Jr., Rochester, N. Y.; Arthur H. Quigley, Detroit, 
Mich.; Hurley D. Ralston, Oak Park, Ill.; Roy E. Rayle, Jr., 
So. Charleston, W. Va.; Arthur K. Reading, Davenport, lowa; 
D. FF. C. Reeves, Madison, Tenn. 

John W. Scallan, Frank 
Royersford, Pa.; Winfield A. Scott, Philadelphia, Pa. ; 
G. G. Sessler, Mt. Hope, W. Va.; B. E. 
N. Y.; Frank J. Smith, Rochester, N. Y.; Eric Sparre, Bridge- 
port, Conn.; John D. Spaulding, New N. Y.; Bert 
Strickland, Davenport, lowa; Alfred H. Stromeier, Youngstown, 
Ohio; A. F. Sulzer, Rochester, N. Y.; Robert M. Tarbell, 
Syracuse, N. Y.; Otto E. Rochester, N. Y.; 
Preston Tucker, Ypsilanti, Mich. ; Robert Voss, Rochester, N. Y. 

A. W. Wilkinson, Waterbury, Conn.; Frank G. Wise, Hart- 
ford, Conn.; Franklin B. Wise, Washington, D. C., 
Grant Wolf, Philadelphia, Pa. 


Page, Bernardsville, N. J.; 
Peterson, Jr., 


Schneider, 
Robert 


Chicago, IIL; Henry 


Shlesinger, Rochester, 


Rochelle, 
Trautmann, 


and Robert 


NE¢ S~ROLOGY 


Cor FRANK W. ROLLER, a vice-president of the New 
York Post, Army Ordnance Association, and assistant district 
New York Ordnance District, died suddenly at 

Northport, L. [., August 21, 


1938. A charter member of 


chief of the 


the Army Ordnance Associa- 
member of the 
Dis- 


tion and a 
New York 


trict over a period of fifteen 


Ordnance 


years, his death comes as a 
distinct loss to both organi- 


zations and a sorrow to his 
many friends in them. 
Colonel Roller’s military 


service began in the Spanish- 
War 


served as an ensign, United 


American when he 
States Navy, and as assist- 
ant engineer of the U.S.S. 
NASHVILLE, During the 
World War he 
Cor. Frank W. ROLLER the Ordnance 

In January 1919 he was ap- 





served in 


Department. 


pointed a major, Ordnance Reserve, and was assigned to the 
New York Ordnance District in January 1923. For three years 
he was head of the Aircraft Armament Division in the district 
organization when he was appointed chief of the Manufacturing 
Service. In October 1931 he was promoted to be assistant chief 
of the New York Ordnance District. 

He began his eight years of service as an officer of the New 
York Post, Army Ordnance Association, in 1930 when he was 
appointed to the office of third vice-president. Two years later 
he was elected second vice-president, in which capacity he 
served until the time of his death. 

Colonel Roller was graduated from Lehigh University. For 
several years he was a consulting engineer in New York City. 
He and Jose A. Machado then organized the firm of Machado 
& Roller, which for many years acted as importers of various 
types of electrical instruments. The firm also acted as general 


selling agent for the Whitney Electrical Instrument Company, 


the Switchboard Equipment Company and the Columbia Meter 
In 1908, the Roller-Smith Company was organized 
Colonel 
served in that 


Company. 
and it took over the four companies mentioned above. 
Roller became president of the company and 
capacity until his death. 

unusual and clarity of perception, 


Endowed with 


Colonel Roller was tireless in his activities for industrial pre 


energy 
paredness. His practical viewpoint brought sound counsel to 
engineering discussions. Both as chief of manufacture in such 
an important area as the New York Ordnance District and later 
as assistant chief, he was zealous in integrating the industrial 
strength of that section with the military needs in time of 
emergency. He will be missed in his accustomed place as depend- 
able technical advisor, energetic companion and_ friend. 


w PARKER HOLT, vice-president and director of Caterpillar 
Tractor Company, and for nearly forty years affiliated with it 
and one of its predecessors, the Holt Manufacturing Company, 
died August 24, 1938, at his home in Piedmont, Calif. 
a cousin of the late Pliny E. Holt, one of the founders, and for 


He was 


many years a director, of the Army Ordnance Association. 
Born in San Francisco April 5, 1880, Mr. Holt was the son 
of Charles H. Holt, who shortly before had come from New 
England to San Francisco to found there the hardwood lumber 
business of which the Holt tractor and harvester manufacturing 
activities were the outgrowth. After the company had moved to 
Stockton, Calif., and Holt, had 
joined the organization, the track-type tractor was deyeloped. 
Mr. Holt was graduated from the University of California in 


Charles’ brother, Benjamin 


1902 after which he engaged in two years of postgraduate en 
gineering study at Cornell University. During summer vacation 
1900, he Holt 
Stockton, doing manual labor in the machine shop, drafting 


veriods, beginning in worked at the ant in 
I § 

In 1905 he became a vice 
1913 


treasurer, continuing also as a member of the board of directors 


room, and steam-engine department 
president and director of the company, and in became 
of the organization. 

Watching the growth of the Holt business from its humble 
beginnings, Mr. Holt had the dream of a development of its 
markets in foreign fields, and it was by his efforts, at first single 
handed, that the track-type tractor was introduced into export 
territories. His success in that direction resulted in a strong 
export selling organization and a large volume of export busi 
ness for the Holt Company, and led to his appointment as 
export manager for the Caterpillar Tractor Company, when the 
present company became successor to the Holt Manufacturing 
Company in 1925, 

Mr. Holt also was elected assistant secretary of the company 
in 1925 and secretary in 1926. In 1926 he also became a vice 
president and two years later, a member of its board of direc 
tors. In 1934, he became executive vice-president of the com- 
pany, moving his office from San Leandro, Calif., to Peoria, 
1937, after a 


He remained active 


Ill. In this capacity he continued until when 
serious illness he returned to California. 
as a vice-president, and took up the work of coordinating 
activities at the San Leandro factory with the operations of 
the plant at Peoria. 

During his stay at Peoria, Mr. Holt was honored by appoint 
Government 


ment to the chairmanship of the Committee of 


Relations to Industry. 


Nk ITICE also has been received of the death of the following 
Bains, Jr., Philadelphia, 
Ticknor, 
Orp- 


members of the Association: George B. 
Pa.; H. C. Jennison, Waterbury, Conn., and W. D. 
New York, N. Y. 


NANCE, on behalf of the 


To their relatives and friends, Army 


Association, extends condolences. 
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Ordnance Reserve Training, 1938 


The Courses of Instruction at the Principal Camps 


URING the past summer the five principal training cen- 
ters for Ordnance Reserve officers were at the Aberdeen 
Ground, Rock Island, Picatinny, and Raritan Arsenals 


Proving 


and the University of Michigan. Several years have elapsed 


since ARMY ORDNANCE last described these Ordnance summer 
training courses, and we propose in this article to remind read 
ers of the elaborate and interesting schedules of instruction which 


were made available for the officers who were ordered to duty. 


officers may acquire experience in drilling troops and in the field 


operation of a maintenance company. In the courses involving 


inspection and maintenance of matériel, officers usually dress in 
fatigue clothes and learn their duties by actual handling of the 
materiel. 

AT the Aberdeen Proving Ground a course consisting of 82 


hours of intensive work was taken last summer by twenty-four 





RESERVE OFFICERS WHO JOOK THE Bask 


Left to right—Front row: Capt. W. Arthur, Capt. D. L. Frederick, ¢ 
Smith, Ord. Dept., Col. N. F. Ramsey, Ord. Dept., Lieut. Col. R. C 
Tatt, Lieut. K. G. Sturtevant. Second row: Liecuts. B. L. Bryant, A 
G. E. Tramm, E. L. Lura, W. J. Trigg, E. M. Wik, W. G. Stanton. 


R. H. Deeds, G. E. Ebbeler, R. 
Hobbs, C. T. Loeffen, D 


Petticrew, A. A. Schonberg, I 


D. C. Eisendrath, G. D. Kuhn, J 
row: Lieuts. R. S. Florek, W. V 


The courses for Reserve officers, each of fourteen days’ dura 


tion, are designed to supplement the knowledge and _ training 
acquired through study, the solution of problems, and attend 
ance at conferences, with experience in the various duties which 
will be required during and after mobilization, and with prac- 
tical training in the construction, inspection and maintenance 
of matériel. 

These courses are based upon the conviction that general 
courses are of less value than specitic courses, and that a period 
of fourteen days’ training will be of most value to a Reserve 
officer if it covers a detinite subject in sufficient detail to insure 
his ability properly to handle matters relating thereto when called 
to active duty. By arranging courses it has been possible to make 
them progressive, so that the completion of each course repre 
sents a definite accomplishment. No officer repeats a course 
which he has completed satisfactorily nor does he find the same 
subject matter repeated in another course. 

The basic, intermediate and advanced courses are available, 
but all are not usually given in any one year at the same camp. 
These courses are made as practical as time, facilities, and the 
subject will permit. For some courses, certain preliminary study 
is required as a foundation for the practical work of the course 
so that time need not be devoted to matters which can be covered 


in advance. Frequently where an Ordnance company is available 





Dapt. W. H. Mellen, Capt. 
Bodenhamer, Lieut. Col. W. W 
W. Sturr, 
Third rou 
J. Sletwold, S. J. Espelund, H. W. Underwood, R. S. Crowder, Jr 
S. McKenzie, H 


AND ADVANCED CoursEs AT Rock [IsLAND ARSENAI 


A. F. Witte, Maj. C. E. Watts, Lieut. P. W 
Golden, Maj. H. B. LaRue, Maj. P. | 
E. Goroshow, G. R. Johnson, 
Ballard, Jr., 
Fourth 
G. Reed, ¢ R. 


T. B 


Licuts. T. 


lillman, G. S. Quick, ] 
N. Rachetl, W. B. Ferguson, L. I 
Kennedy, J. A. Pawlowski, F. T. Rumreich, N 


Cousineau, Jr... A. W. Nagel. 


Ordnance Reservists. The course was designed to give an in 
sight into the war-time duties of those officers whose emergency 
Reserve ofhcers 
ailable 


with emphasis 


assignment is to this station and to give other 


a comprehensive view of all Ordnance matériel a\ there. 


Every phase of proving-ground duty was covered 


on actual proof work and administration. Nine and a half hours 


of instruction each were devoted to proof problems and to am 


munition storage and handling. Seven and one-half hours 


were given to each of the following: testing mobile artillery and 


ammunition; testing seacoast and antiaircraft artillery and am 
munition; testing small arms, armor plate, ammunition, and 
vehicles. Other phases of the course were devoted to machine 


guns and automatic rifles, Ordnance company administration, 


instruments and recoil mechanisms and equilibrators, 


gages 


nitrocellulose manufacture, testing trench-warfare weapons and 


ammunition, testing bombs and pyrotechnics, and Ordnance 
general supplies. 

Col. C. G. Mettler, commanding officer of the proving ground, 
and commandant of the camp was the guest of honor at the final 


dinner of the group who presented to him, as president of the 


Officers’ Club, a painting by Gayle Hoskins titled, “Argonne 


1918." The executive officer of the camp was Lieut. Col. Henry 
Marsh, Ord. Res. 
The training camp at Kock Island Arsenal was held from 
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ny 


aU rye a 


Tuts PicrurE AND THE ONE OpposITE SHOW THE ENTIRE Group OF RESERVE OFFICERS 


The group was organized as follows for technical instruction: 
S. D. Ferster, L. E. Fitch, F. G. Foulk, W. W. Gerken, C. 


A. H. Hamon, C. 
C. Dietrich, L. A. 


H. Johnson, C. R. Birkholz, N. E. 
Dorgan, J. 


and Lieuts. 
Lieuts. A. 


July 17th to July 30th and was attended by forty-six Reserve 
officers. Seventeen of these, including one inactive officer, took 
the advanced course which covered arsenal administration, manu 
facture, inspection principles of artillery and small-arms ma 
tériel. Twenty-nine officers took the basic course which covered 
the development, manufacture, assembly, and storage methods of 
artillery and small-arms matériel. 

Rock Island Arsenal is located near the railway stations of 
Moline, Rock Island and Davenport. Officers arriving by either 
train or automobile were instructed to proceed at once to the 
Stone Barracks on the arsenal grounds. 

During instruction hours the following uniform was worn: 
black, 


Hat—service, with cord; shirt—O.D., cotton or wool; tie 





RESERVE OFFICERS AT PICATINNY ARSENAL TRAINING CAMP 


Left to right—Front row: Mr. C. J. Bain (Inst.), Mr. D. 
row: Lieut. E. F. Dirks, Col. H. 
Lieut. S. McLain, Capt. C. W. Selheimer, Jr. Fourth row: 
Lieut. N. T. Volsk, Capt. J. 


Scott. Rear: May. J. C. 


Hammond. Fifth row: 


Brier. 


four-in-hand; trousers—O.D., cotton or wool (breeches al 


belt 
leggins allowed) ; 


(boots or 


lowed) ; web, waist; shoes—tan, high or low 


insignia—one set. For shop instructions, blue 


denim or similar clothing was worn. After retreat and on holi 
days, the cap, O.D., blouse, O.D. (wool or cotton—to match 


and Sam Browne belt were worn in lieu of hat and 


trousers ) 


Ammunition: Capt. R. A. Visco (in charge), Capt. V 
D. Holmgren, a 
L. A. Hockstahler, J. A. Chiles, Jr., J. W. Swindells, P. J. Young, Jr. 
Spurling. Artillery: 
M. Gotshall, A. D. Loring, 





R. Beeman (Inst.). 
Rogers (Inst.), Dr. G. C. Hale (Inst.), Mr. W. L. Lukens (Inst.), Mr. D. R. 
S. Aurand (Asst. Commandant), Lieut. R. R. Klanderman (Inst.), 
Ma}. C. B. 
Lieut. Wm. S. Gould, Lieut. H. J. Monroe, Capt. D. D. Alexander, Maj. A. T. Pagter, 1st Lieut. B. R. 
A. Llompart, Capt. A. C. Johnston, Lieut. R. W. 


L. Sullivan, and Lieuts. 
M. McCutcheon, J. P. Powell, A. H. Stone, R. H. Stratton, 
Small Arms: Capt. W. J. Greene (in charge), Capt. M. Jeffreys, 
Capt. H. E. Hill (in charge), Capt. R. F. Ranges, and 
E. A. Spencer, A. L. Vieweger, F. L. Alpert, H. L. Gammeter, S. J 
O.D. shirt. Civilian clothing could be worn when leaving post, 
and civilian clothing suitable for informal evening wear could 
be worn on post. 

Officers in both courses were required to keep notebooks 
covering the instructions received and to include in them a con 
structive criticism of the course. Efficiency reports were ren 
dered on each officer at the end of the training period 


eral work during the camp being the basis on which reports 


the gen 


were made. 
the subjects taught in the advanced course were thx 


Arsenal administration, which covered employment, 


\mong 
following : 
civil service and eligible lists ; mail and record, including method 


of receiving, filing and sending; time cards, job cards and costs; 
finance, allotment and vouchers 
On the 


were such subjects as design and 


technical side there 


drafting, specifications, war 


plans, inspection and tests of raw 
material, and of artillery, auto 
motive and small-arms matériel 
included 


The artillery materiel 


carriages and hydropneumatic 


recoil mechanisms; the automo 


tive matériel included engines, 


tanks, tractors and combat cars, 
and the small-arms matériel in- 
cluded rifles, Browning automat 
rifles, and Browning machin 
guns. The tolerances, importance, 
and interchangeability of gages 
also were studied as were the 
differentiating features of manu 
facturing and inspection gages. 
The course also included ser\ 

ice tests of carriages, proof fir 
star gaging; service 


ing, and 


tests of tanks, tractors and com 


Mr. GC. I . 
Third 


Sec ond row: 


Cameron (Inst.). 
. : bat cars, and service tests and 
Watkins, Capt. E. J. Almquist, Ray ; 

proof firing of small-arms ma 


tériel including rifles, machine 


guns, automatic rifles, and auto 
matic pistols. 

The basic course included the following: military instruction, 

inspection of metals by x-ray, heat treating, forging, plating and 

testing, ordnance automotive development, manufacture and 

assembly of recuperator mechanisms and fire-control instruments, 

and proof firing. Instruction also was given in the rifle, machine 


gun, automatic rifle, and automatic pistol. The work of the Field 
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wHo Took THE INTERMEDIATE CoursE AT THE RARITAN 


Czyzah, F. V. Lanum, J. R. Ogden, R. E. Rogers, Jr.. W. W. 
L. H. Harrison, and Lieuts. H. W. Andrews, J. L. 
I. F. Lundy, Jr., R. A. Robertson, S. H. Walters, R. I. 
A. R. Potter, O. Seguso, D. G. Smith, A. S. Schultz, Jr., J. C 
Capt. A. Z. Cohen, Capt. M. J. 


Wilson, C. 


Squarcy 


Service section of the Ordnance Department and general main 
tenance at the depot also were treated as was the maintenance 
of small arms, artillery matériel and tractors and tanks. 
Instructors, in giving instruction in the various subjects, dis 
tinguished between shop and field practice in the maintenance 
and repair of Ordnance matériel. Repairs permitted in the held 
were pointed out to the Reserve officers as well as those made 
only at manufacturing arsenals. All instruction was as practical 
as possible and the Reserve officers were required actually to 
perform as many operations in assembly, disassembly, and repair 
of various Ordnance materiel as time and facilities permitted. 
Each instructor was to see that instruction in his department 
terminated promptly at the time specified on the schedule and 
that the Reserve officers knew the location of the next assembly 


point. Col. N. F. Ramsey was 
commandant of the camp; Capt. 
William F. Sadtler was the 


executive officer. (In the accom 
panying picture Ist Lieut. Clif 
ford H., 


shown. ) 


Manwaring is not 


At Raritan Arsenal, Metuchen, 
N. J., thirty-five Reserve officers 
took the 


seventy-two, the 


basic course and 
intermediate 
course. The basic course stressed 
the military rather than the 
technical phases of administra 
Although the 


Ordnance maintenance company 


tion and training. 


was used for demonstration pur- 
poses, the instruction applied to 
any type of Ordnance military 
organization. The 


give a 


course Was 


designed to Reservist 


who had no active duty as an Left to right—Front rou 


othcer the training and experi 


ence necessary properly to ad H. H. Dow, W. P. Green, Jr 
minister a military organization \. F. Deming, C 
This course covered infantry 


drill and calisthenics, mobilization, Ordnance activities in the 
field, a practice march, and pistol practice 

In mobilization, personnel of the maintenance company 
simulated recruits. The Reservists were assigned to companies 
and were required to select suitable men for key positions and 


to mobilize their organizations, including initiating the required 


ARSENAI 
Stagg. Maintenance: 
Camisa, H. S. Gawronski, 
Brooks, R. P. 
J. P. Fabiroski. 
Swatek, Major Kingsbury, and Lieuts. W. L. Bond, W. H. Cook, J. M 
. W. J. Bird, W. R. Churchill 


White, 


RESERVE OFFICERS AT THE ABERDEEN Provinc GROUND TRAINING CAMP 
Capt. D. H. Pletta, Capt. G. A. Grille, Jr., 
Sutton, Lieut. Col. H. N. Marsh, Maj. D. C. Fabel, Capt. C. 
row: Lieuts. B. M. Shaub, W. K. Ritter, H. 





+z 


; 


~ A 


TRAINING CAMP 


Capt. G. B. Speir (in charge), Capt. H. G. Curtis, Capt 
A. C. Esslinger, W. J. Hawks, S. G. Hilliard, W. J]. Judson, 
srown, F. K. Brunton, R. E. Dupont, G. E. Dunlap, 
Depot and Supply: Capt. I. C. Shater, Jr. (in charge), 
LaRue, E. S. Prendergast, C. M 


records, clothing, equipment, feeding and housing their men, 


and conducting their training 
personnel in the 


The duties and responsibilities of Ordnance 


field were covered largely by problems and conferences. A prac 


tice march was made to Picatinny Arsenal where the manufac 


turing activities were inspected. Field activities also included the 
study of automotive equipment, ammunition supply, general sup 
ply, maintenance, and defense against chemical attack 

On the practice march the Reserve officers were given the 
opportunity at first hand to acquaint themselves with marching 
order, control, convoy discipline, defense against aircraft, estab 
lishing a bivouac, camouflage, and other problems 


The intermediate course covered the following subjects : ammu- 


nition, artillery, automotive equipment, depot and supply, main 





Capt. A. B. Hansen, Maj. J. A 


I. Michener, Capt. D. H. Wilson. Se 


E. S. Jersin, W. M. Young, J. I. Maloney, J. L. Stearn, 
Third row: Lieuts. P. L. Christensen, H. J. Gaston, W. H. Ellenberger, 
H. Dodge, P. G. Slachman, M. T. Mallard, W. C. Newberg 
tenance, small arms, and fire-control equipment. The study of 


ammunition was divided into types of ammunition and storage 
and supply. The types treated were small-arms, trench-wartare, 
artillery, chemical and bombs. Storage and supply treated safety 
regulations, surveillance, renovation, destruction and demolition, 


transportation, and issues to troops 
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Selecting the Raritan courses for more detailed description, an 
idea may be gained of the exceptional diversity of Ordnance 
training during the past year. 

The course on artillery covered the inspection and maintenance 
of artillery. It is of primary importance to officers of mainte 
narice companies, who should take it after completing the main- 
tenance course. How- 
ever a knowledge of this 
subject is desirable for 
all Ordnance officers and 
essential for all who are 
duty as 
Ord- 


nance officers or for any 


preparing for 
division or camp 
maintenance duty. Off- 
cers are not usually or- 
dered to take this course 
until they have com- 
pleted the maintenance 
course, or its equivalent. 

Chis course consisted 
largely of a series of 
demonstrations, during 


which students were 
given the opportunity to 
handle the matériel and 


to perform as many as 


possible of the opera- 
tions which were dis- 
cussed. The latest 


modifications and im- Lett to right—Rear row: 


provements in design se Seas : 
‘ F. B. Weidman, W. R. 
an construction were Framburg, VY. £. 


considered. 
The an Third row: Lieut. C. 


following is 
Lieuts. W. B. McClelland, C. W. 


outline of normal in- 





Reserve Orricers at University of MICHIGAN CAMP 


Lieuts. S. C. Pace, R. L. 
Capt. R. G. Bohn, Lieuts. A. G. Baral, A. 
Harriman, M. K. 
Smith, G. R. Stewart, Capt. C. 
R. O. Driver, J. H. Redmond, Capt. H. N. Sachs, Lieuts. H. M. Fisher, E. 
T. Schulz, Maj. H. J. Hocker, Engr. Res., Capt. A. G. Woerz, 
Greening, I. 


sories—carburetors and fuel systems, ignition, starters, genera 


tors, and batteries; (3) The power train—clutches, transmis 


sions, propeller shafts, universal joints, and differentials: (4) 


Chassis, including front axles and wheel alignment, brakes. 


springs, wheels, tires, and tracks; (5) Inspection, operation, and 
storage, including convoy discipline, preparation for storage and 
care in. storage; (6) 

tanks, 
tractors 


Special vehicles 
armored 
half-track 
A practice march in 


cars, 
and vehicles 
cluded study of the 
automotive repair truck, 
road service, and repairs 
field. Rifle 


practice brought 


in the and 
pistol 
the total 
struction to 65'% 
\ knowledge of 


ply methods is essential 


hours of in 
sup 


in any Ordnance assign 
ment, and the depot and 
supply course was de 
signed to give necessary 
instruction in that sub 
\fter 


the basic course, officers 


ject. completing 
assigned to depot com 
panies or 10 supply 

duties elsewhere nat- 
Heath, Maj. C. E. Heimbrodt, 
B. Burgess, C. R. Garris, C. M. Shaffer, 
Henderson. Fourth row: Lieuts. C. A. 
J. McCabe, Lieuts. A. Hartwell 
S. Bower. 


urally select this course 


for their next training 


period. Other officers se 
lect this course after 
completing others which 


W. Friedman, J. I. Wexlin, G. 7 


are perhaps of greater 


at ame Nolde. Second row: Capt. L. C. Gerow, Lieuts. R. F. Kernan, J. E. Maxwell, N. B. ; ; . 
SeEwCEIOR spits ure— Trusler, F. L. Green, W. F. Gallager. First row: Maj. C. Upthegrove, Maj. F. A importance im view ol 
(1) Construction and Mickle, Lieut. Col. J. S. Worley, Mr. L. W. Dwyer, Maj. R. E. Hardy (Lieut. B. L their particular assign 


operation : assembly, dis- 
assembly, nomenclature, 
function of various parts and mechanisms; (2) Inspection: in 
hands of troops—under which were treated methods, defects, 
special tools, gages, etc., reports to be rendered—and in storage, 


under which methods, defects, condition of preservatives, 
etc., were discussed; (3) Maintenance: repairs by battery me- 
chanics, repairs by maintenance companies in the field and in 
shops; (4) Test and adjustment of sights, including methods, 
adjustments, special tools; (5) Preservation—care of matériel, 


troops and preparation for and 


cleaning while in hands of 

preservation while in storage. 

Inspection and maintenance covered trench mortars, 37-mm. 

guns, 75-mm. matériel, French; 75-mm. pack howitzer matériel, 
15 


MI; 155-mm. howitzer matériel, 155-mm. gun matériel, and anti- 


aircraft matériel. A practice march helped acquaint the Re- 
servists with the artillery repair truck, inspection procedure, 
Rifle and pistol practice completed the 


and field maintenance. 


curriculum, making a total of 6514 hours’ instruction. 
A KNOWLEDGE of automotive vehicles used or issued by 
the Ordnance Department is essential for officers of maintenance 
companies and those preparing for duty as division or camp 
Ordnance officers. The automotive course enabled an officer to 
acquire practical experience in the inspection and maintenance of 
trucks and of the special vehicles issued and maintained by the 
Ordnance Department. 

Following is a summary of the subjects taught in the auto- 


course: Infantry drill: inspection and maintenance of 


motive 
the following: (1) Motors—conventional and radial; (2) Acces- 


Gordon not in picture ) 


This 


open only to officers who 


ments. course 1s 


have completed the basic course, or its equivalent, as wel! as the 
XV, 20-1 


Defense against chemical warfare; 


following extension courses: Section subcourses 
Ammunition, general ; 20-2 
20-5—Ordnance matériel, general ; 20-6—Supply and mess man 


agement ; 20-7—Property, emergency procurement, and funds. 

The morning period ordinarily was devoted to conferences and 
the solution of problems. In the afternoon, officers visited the 
school stock room, tool room, and property office, as well as the 
arsenal property office and warehouses for observation, demon- 
stration, or assigned duty. 

Following is an outline of the depot and supply course: Infan 
try drill; supply administration at posts or camps. This latter 
subject included: allowances, initial issues, replenishment of or- 
ganizational equipment, supplies used by Ordnance personnel, 
procurement of property, accounting for property, storage and 
safe-keeping of property, receipt and shipment, lost, damaged 
and unserviceable property, officers authorized to inspect prop 
erty for condemnation, disposition of serviceable Ordnance 
property, transfers, inventories and audits, storage and issue of 
ammunition, issues to other components, and the Ordnance Pro 
vision System. 

Ordnance supply in war, another subject, treated supply termi 
nology, zone of the interior, theater of operations, communica- 
tions zone (depots and regulating stations), combat zone, gen 
eral supplies, supply of ammunition, and the Ordnance depot 
company. 

\ practice march included study of supplies, parts and re 


placements carried on trucks, issue of general supplies in the 
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field, and issue of ammunition in the field. Rifle and pistol prac 
tice completed the course. 

The title of the maintenance course might well be “The Ord- 
nance Maintenance Company as a Technical Unit.” It is 
designed primarily for officers assigned to Ordnance mainte- 
nance companies. However, it is valuable for other officers as 
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Capt. R. T. Dodd, and Lieuts. R. B. Allen, J. G. Armstrong, S. M. 
D. J. Citron, J. R. Cooper, R. A. Dean, J. J. Demo, K. M. Gunkel, G. W 


illustrating the various causes of stoppages or unsatisfactory 
operation. 

Instruction in the fire-control instrument course is largely by 
lecture and demonstration, during which the instructor covers 
the operation, adjustment, care and inspection of each of the 


instruments listed below. Special attention is given to the more 


‘ 


* 
; 


~ 
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ReservE OrFicers, BAsic Course, AT RARITAN ARSENAL TRAINING CAMP 


Batori, R. E. Benson, C. J. Browne, E. W. D. Bunke, L. K. Chew, 
Hammersmith, K. H. Hemmerich, G. W. Hobby, Jr., J. S. Hoppock 


W. Kranz, S. Levine, R. Lindenhayn, Jr., R. V. Lockwood, C. E. Martinson, S. H. Moyes, A. S. Ogden, W. M. O'Neill, E. W. Osborn 


P. A. Pandolfo, F. S. Payne, R. S. Pettibone, C. R. Schubert, M. W. 


Shaveson, C. D. Sherburne, W. G. Turnbull, Jr.. R. W. Vogelsberg, 


F. A. Zweitel. 


well, in that it increases their adaptability for various assign- 
ments and for higher command. An officer usually does not take 
this course unless he has completed the following work, or its 
equivalent: Basic course; Army extension courses, Section XV, 
subcourses 20-1—Ammunition, general; 20-2—Defense against 
chemical warafare; 20-5—Ordnance matériel, general; 20-6 
Supply and mess management; 20-7—Property, emergency pro 
curement, and funds. 


SHop management is the main subject in this course. It in- 
cludes (1) Repair and modification of matériel—Ordnance re- 
sponsibility, limitations, routine maintenance, modifications, and 
repair work other than ordnance; (2) Organization—shop of 
fice, service section (including the machine section, instrument 
repair section, welder, carpenter, and the tool room), artillery 
section, automotive section, and the small-arms section; (3) 
Routine operation—property management (permanent property, 
shop tools, parts and supplies), work orders, cost records, in 
spection plans, methods and reports, contacts with line organ- 
izations; (4) Machine-shop practice; (5) Principles of welding 
and blacksmithing. 

Under the subject of the maintenance company the following 
were treated : organization, automotive equipment, duties, mainte- 
nance policies, inspection methods, maintenance methods, sup- 
ply of ammunition, other supplies, and replenishing stock. 

\ practice march included repairs on the road, repairs in 
hivouac, and the field shop. 

Six hours were devoted to rifle and pistol practice 

Although the small arms and fire-control instruments course 
is designed primarily for officers assigned to maintenance duties 
and those preparing for duty as division and camp Ordnance 
officers, a knowledge of the subject covered is of value to all 
Ordnance officers. 

For instruction in small arms, an individual weapon usually 
is issued to each student. After becoming familiar with the 
weapon and acquiring proficiency in recognizing defects, the stu 
dent is required to inspect unserviceable weapons in order to de 
termine his ability to detect any condition which should be noted 


or corrected. Weapons are fired on the range for the purpose of 








common mechanical and optical detects. Each student has the 


-h of the instruments and to 


opportunity to use and adjust each « 
make a complete teld inspection 
Lieut. Col. Kenneth B. Harmon was commandant of the camp ; 


Lieut. Col. John A. Brooks was executive officer 


At PICATINNY Arsenal fifteen Reservists took the train- 
ing course from June 6th to I&th. The following were among 
the subjects studied: Organization and administration of Pica- 
tinny Arsenal, including a tour of the arsenal; Responsibilities 
and duties of inspectors at a loading plant; Organization and 
activities of the Inspection Department at Picatinnny Arsenal ; 
Chemical and physical properties of high explosives; Ammuni 
tion tests; Conference and study on complete round, shell and 
fuze drawings, bomb and loading drawings; Ammunition speci 
fications, 

The following also were treated in the course: Physical test 
ing of high explosives—proving-ground methods and laboratory 
methods; Safety requirements in ammunition manutacture 
Preparation of TNT and amatol for casting and extrusion; 
Equipment and facilities for handling shell and explosives in 
loading plants; Pyrotechnic materials and compositions; Load- 
ing of separate-loading and semitixed propelling charges ; Load- 
ing and assembling of time fuzes; Loading and assembling 
detonating fuzes; Packing of ammunition, and storage and 
shipment of ammunition 

Col. L. B. Moody was commandant of the camp; Lieut. Col 


Henry S. Aurand was executive officer 


AT UNIVERSITY of Michigan the training camp for Re 
serve officers was conducted from July 3lst to August 13th and 
covered the following courses: Inspection and gages; Prop 
erties of metal components ; Procurement and contracts ; Labora 
tory work in gaging; Duties and responsibilities of inspectors 

Lieut. Col. J. S. Worley, Specialist Reserve, professor of 
transportation engineering at Michigan, was the commandant 
of the camp; the adjutant and executive officer was Maj. R. | 
Hardy, Ord. Dept., assistant professor of military science and 


tactics at Michigan. 
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AN AMERICAN HeErirTacE, Part V 
By Ligut. Cot, CAuvin GoppaArp, Orp. REs. 


SATTERLEE is authority for the statement that the first 
Winchester of the 1873 model to leave the factory was gun No. 
2—a_ .44-40 rifle with 24-inch octagon barrel, weighing 8% 
pounds, which was shipped on September 26th of that year. 
Gradually, other calibers were introduced on the same frame 
the .38-40 in 1880, the .32-20 in 1882, and the .22 short and long 
rim-fire (the .22 long-rifle had not yet been evolved) around 
1887(?). The last-named now is encountered rarely, and almost 
never with a bore in good condition, for the chlorate-primed, 
black-powder ammunition of the day soon took its toll in pits and 
corrosion. 

Old-timers, however, swear by the .22 model °73, turning up 
their noses at most subsequent developments in that caliber. 
\nd events of recent years largely appear to corroborate their 
judgment. This arm weighed, with 24-inch round barrel, 8% 
pounds, or 9 pounds with an octagon or half-octagon barrel, 
and was really a man-sized weapon. But the flood of .22’s which 
began to pour upon the market shortly after the introduction of 
this caliber comprised, almost without exception, frail, under- 
sized objects, for the most part single-shots of two to five pounds 
weight, with infantile stocks and barrels often as short as six- 
teen inches or less. Modern authorities appear agreed, however, 
that a weight of eight to nine pounds and a barrel length of not 
under twenty-four inches are as important in a really efficient 
.22 as in any other caliber of arm, and the best target weapons 
of today tend closely to follow the old .22-caliber Winchester '73 
in these characteristics. 

With the introduction of its 73 model, the Winchester Com 
pany threw conservatism to the winds and indulged in a riot of 
barrel and magazine lengths, stock types, plain and fancy fin 
ishes, and other optional gadgets almost unknown in its previous 
offerings. Everything from a 20-inch barrel, half-magazine 
sporting carbine, to a bayonet-equipped military model with 17- 
shot capacity and a 30-inch barrel could be had—and apparently 


all varieties were in constant demand. 

















Fic. 19. THe Burcess Macazine Rieve, 1872 


The °73 Winchester .44, with its modest 1300 foot seconds 
muzzle velocity and 750 foot pounds muzzle energy, appears 
puny today compared with modern weapons whose projectiles 
travel at up to 4000 foot seconds and develop muzzle energies 
of 2000-4000 foot pounds, but it proved adequate to practically 
all demands made upon it. Indians, buffalo, and grizzlies were 
not immune to its effects. Even now its ammunition probably is 
more widely available than any other central-fire cartridge from 
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Archangel to Patagonia, and the modern dude who sets forth 
into the wilds with a limited ammunition supply, expecting to 
replenish this in his travels, will do well to include in his arma- 
ment a .44-40 rifle, for he is assured of a supply of fodder for 
such an arm almost anywhere. 

In the preceding installment of this series, mention of U. S. 
patent No. 58,937, issued October 16, 1866 to George W. Briggs 
of New Haven, unfortunately was omitted. This patent de- 
scribed a device for loading the magazine tube at a point just 
forward of the receiver (much as in the Smith patent of Feb- 
ruary 27, 1888; g. v.) and was assigned, like Smith’s, to Oliver 
Winchester. But the superior King design already had been de- 


cided upon, and Briggs’ idea died aborning. 
The widespread success of the ’66 Winchester naturally had 

















prompted imitations and modifications. One of the most note 
worthy of the latter was a conception (Patent No. 111,500, 
January 31, 1871) by Luke Wheelock of New Haven (assignor 
to the Winchester Repeating Arms Company) which involved 
an improved carrier device. How real were the advantages 
which this possessed might be determined by careful study of 
his drawings and specifications in comparison with those of the 
Winchester then in production. But the company was now 
tooled up for one type of arm which had proved a tremendous 
success and was not prepared to hazard a large investment upon 
modifications, no matter how praiseworthy. So Wheelock’s ideas 
followed Briggs’ into the discard, as did a patent (No. 116,642) 
issued on July 14, 1871 to Geo. R. Stetson. This covered a load 
ing, locking, and ejecting mechanism which the inventor consid 
ered an improvement on the Winchester, but which apparently 
never got beyond the drawing-board stage. 

\ctually, the alterations involved in developing the model ’73 
from its predecessor of ‘66 were minor. True, the breechblock, 
solid in the earlier rim-fire model, had to be drilled axially to 
receive a firing pin, and a dust cover, probably more ornamental 
than useful, was installed atop the receiver. But basically the 
design remained unchanged. Indeed, no alteration in fundamental 
mechanical characteristics took place from the introduction of 
the Smith & Wesson “Volcanic” pistol and rifle in 1854 to that 
of the 1860 Henry and the °66, '73, and ‘76 Winchester (vide 
infra). Thus, disregarding the bolt-action Hotchkiss models of 
1878 and 1883 which do not fall within the category under dis- 
cussion, the 7886 Winchester (to be considered in a subsequent 
installment) was the first of its line to embody characteristics 
deviating sharply from those of its historic ancestors 

Even before the '73 Winchester appeared, Andrew Burgess of 
Owego, N. Y., whose name thereafter figures prominently in 
Patent Office records, was granted a patent, July 16, 1872, on a 
design for a tube-magazine, lever-action repeating rifle differ- 
ing radically in mechanism from the product of the New Haven 
factory (Fig. 19: from U. S. patent No. 129,523). It is very 
doubtful whether any arms were produced under this particular 


license, but later modifications of it were destined to be manu- 
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LETRAC Crawler Tractors 

waste no power on turns. 
Just as on a straight-away the 
Cletrac engine drives both tracks 
on turns. Each track is getting 
its share of engine power, but, 
by means of Cletrac’s exclusive 
Controlled Differential Steering, 
the outside track is driven 
through a stepped-up gear ratio 
which increases its speed and 
turns the tractor. This steer- 
ing method eliminates the de- 
structive effects of inertia and 
assures full power at all times. 
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Precision caliber .30 
machine-gun belt link 
produced 6000 per hour 
per machine by a battery 
of Henry & Wright Dieing 
Machines. 





High Production with 
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Henry & Wright Dieing Machines have made pro- 
duction savings of approximately 90%, with improvec! 
quality, on machine-gun links and numerous other 
precision ordnance items held to exceptionally close 
limits. Send for catalog 38, describing the world’s leac 
ing high-production machine for precision stampings. 


Dieing Machines are available 
in capacities of 10 to 300 tons, 
speeds up to 700 strokes per 
minute. 


HENRY & WRIGHT 
MANUFACTURING CO. 
HARTFORD, CONN., U.S. A 














factured in considerable numbers by both the Colt and Whitney 
firms. (Subsequent patents to Burgess include Nos. 134,589, 
January 7, 1873; 168,966, October 19, 1875; 213,865, April 1, 
1879 ; 224,994, March 2, 1880, and 235,204, December 7, 1880.) 

One “mystery arm” in the author’s collection is a .45-70 rifk 
weighing 10 pounds, with 28-inch full-octagon barrel and full 
magazine, stamped on the upper tang: “A. Burge. Patented 
Jan’y 7th, 1873. Patented Oct. 19th, 1875” and on the barrel 
“G. W. Morse. Patented Oct. 28th, 1856 45 cal. 70 gr. C. F 
The arm is typically Burgess in get-up, and the patent dates are 

Surgess’, but the letters “BURGE” are clear and sharp, and 
were plainly never followed by the final “SS” of the inventor's 
name. And G. W. Morse’s designs were manufactured by Muzzy 
& Company of Worcester, Mass. in the late fifties and early 
sixties—and then only in calibers of from .54 to .69. Soa Morse 
barrel scarcely could have been adapted to a Burgess frame 
(Suggestions as to the explanation of this anomaly will be grate 
fully received. ) 

A novel design, patented April 27, 1875, by Frederick M 
Shinn of Leroy, Kans., embodied fwo tubular magazines lying 
side by side beneath the barrel feeding cartridges into a revol\ 
ing cylinder housed in the receiver, whence they were succes 
sively introduced into the chamber by actuating a conventional 
loop lever (Fig. 20: from U. S. patent No. 162,582). But appar- 
ently Mr. Shinn was unable to convince a manufacturer of the 
superiority of his device, for we find no record of it ever having 
been put into production. 

No extended discussion has been, or will be, undertaken in 
these notes relative to the many weapons patented from about 
1860 onward fitted with tubular magazines and lever actions in 
which the magazine was located other than below and parallel 
to the barrel, or in which manipulation of the lever failed to 
carry out all functions of extraction, reloading, and cocking. Of 
such arms the Spencer of historic memory is a shining example, 
but space unfortunately precludes more than a passing reference 
to specimens of this class. 

Successful as was the model ’73 Winchester, it lacked range 
and energy, for the heaviest slug it carried (the 200-grain, cali 
ber .44 bullet) lacked the wallop possessed by many others for 
which single-shot arms of the day were chambered—notably the 
.45-70 which, with a 405-grain bullet, still delivered at 100 yards 
1145 foot pounds as against a feeble 475 for the .44-40. So Win 
chester cast about to remedy the situation and, in 1876, produced 
the model since identified by that date 

A few words more, however, anent the old ’73, ere we take 
up its younger brother of '76. Sharpe tells us in “The Rifle in 
America” that between its date of introduction and that of its 
discontinuance (1924), some 720,610 specimens of this model 
were made and sold. This is at variance with Winchester’s 
statement in the 1902 catalogue that over one million had been 
disposed of up to the end of 1901. But no matter which figure 
be correct, both are impressive. And today, despite competition 
from scores of models later developed by its parent company, 
not to mention literally hundreds from other sources, it con 
tinues to render faithful service in the hands of thousands. 

As remotely as 1891, A. C. Gould in his “Modern American 
Rifles,” said: “The .44 Winchester, model 1873, has probably 
killed more game than any American cartridge, but its popularity 
is less than formerly.” Doubtless he was right, but its diminu 
tion in popularity was not sufficient to remove it from the market 
until over thirty more years had elapsed. Eleven years after 
he wrote, Winchester stated in the catalogue just referred to 
(1902) that: “No gun has met with the success or attained such 
a widespread reputation as it has. It is improbable that any one 
style of arm will ever compare with the model 1873 in popularity 
or in the number in use. Until a decade ago, practically all the 
big game killed in this and other countries succumbed to its 
accurate and deadly fire, and today it can be found in every coun 
try on the globe.” Nor was Winchester boasting. (Continued. ) 
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A History oF MiirarisM. ROMANCE AND REALITIES OF A 
Proression. By Alfred Vagts. New York: W. W. Nor- 
ton & Co., Inc., $4.75. 


Dr. VAGTS’ book cannot be appraised properly without quot 
ing his definitions at length. He writes: “Every war is fought, 
every army is maintained in a military way and in a militaristic 
way. The distinction is fundamental and fateful. The military 
way is marked by a primary concentration of men and materials 
on winning specific objectives of power with the utmost efh- 
ciency, that is, with the least expenditure of blood and treasure. 
It is limited in scope, confined to one function, and scientific in 
its essential qualities. Militarism, on the other hand, presents a 
vast array of customs, interests, prestige, actions and thought 
associated with armies and wars and yet transcending true mili- 
tary purposes. Indeed, militarism is so constructed that it may 
hamper and defeat the purposes of the military way. Its influ 
ence is unlimited in scope. It may permeate all society and be- 
come dominant over all industry and arts. Rejecting the scien- 
tific character of the military way, militarism displays the quali 
ties of caste and cult, authority and belief.” 

The author’s training as historian and his World War experi 
ence in the German Army entitle his views to a respectful hear- 
ing. In fact, no previous study of the effect of an exaggerated 
military policy on the social life of nations ever has been at- 
tempted with the thoroughness and objectivity of the book under 
consideration. There are obvious objections to his definitions of 
“militarism” and the “military way” because the terms are not 
necessarily mutually exclusive. However, some of the obstacles 
to accepting the distinction between the good and the bad mili- 
tary system are removed by subsequent expansion of the author’s 
concept of militarism. A careful consideration of the nations in 
which militarism has reached a ruthlessness and pervasiveness 
never before experienced show the limitations of the author’s 
definition. 

Dr. Vagts goes back only to the breakdown of the feudal sys- 
tem and the introduction of the standing army to look for the 
ever-growing influence of an excessive military establishment on 
society and on politics. The American Revolution challenged the 
standing army, but “the American system at the outset was a 
military system, not a militaristic system. It conceived of the 
army as an agency of civil power, to be organized and disciplined 
with that purpose in view and not as an end in itself.” Few citi- 
zens of this country will be ready to admit that the Army can be 
charged with any desire or effort to alter this original plan. 

The Napoleonic system developed the mass army which, after 
the World War, has been followed by the total militarization of 
society in a number of countries. The steps in this process are 
described with remarkable clarity and interest. 

The great danger of a book of this kind, which looks with 
favor on a reasonable military establishment, is the ease with 
which it can be utilized to discredit any and all kinds of mili 
tary preparation. Moreover, the author emphasizes the effect of 
militarism on society. What may be the responsibility of social 
conditions in developing militarism is far less apparent, but in 
modern Germany, for example, an extreme militaristic system 
has been developed not so much by military personnel, as by the 
head of the government and the normal character of the German 
people. 

The author is careful to point out that the plans recommended 
hy the true military men, as distinguished from the militarist, 
are imperiled by ignorant civilians and extreme pacifists. He 
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ELEMENTS OF 
ORDNANCE 


Prepared under the direction of Lieut. Col. 
THOMAS J. HAYES, Professor of Ordnance 
and Science of Gunnery, United States Military 
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A modern, up-to-date book presenting the funda 
mental principles of ordnance, and giving a descrip 
tion of the most important types of ordnance. Many 
changes in theory and practice, and in types and 
designs of matériel, have made the preparation of 
this book necessary. lssentially it is a revision of 
MecFarland’s excellent book “Ordnance and Gun 
nery,”’ published in 1929 


CHAPTER HEADINGS: 
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Metals. Guns. Breech Mechanisms. The Theory of Recoil 
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nition. Bombs and Grenades. Small Arms and Small Arms 
Ammunition, Light Armor. Automotive Equipment 
Appendix. Index. 
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ONE POUND OF ALLEGHENY METAL 
werk oh several pounds 
of ordinary steel ...and lasts 





The great strength of ALLEGHENY METAL per- 
mits the use of thinner sections, reducing the 
weight of moving parts and “dead” loads, saving 
both horsepower costs and the cost of supporting 
members. Its resistance to wear and corrosion in- 
sures constant operation, halts the ravages of time. 
If you want equipment definitely lower in operat- 
ing, maintenance and depreciation costs, you need 
ALLEGHENY METAL. 
It can’t wear off ... It won’t wear out... 
It’s solid! 


ALLEGHENY LUDLUM STEEL CORPORATION 
Sales Offices and Warehouse Stocks in Principal Cities 
BRACKENRIDGE, PENNA. 

Warehouse Stocks are Carried by Jos. T. Ryerson & Son, Inc. 





AMPCO METAL, INC. 


Milwaukee, Wisconsin 


Specialists in the Production 
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Bronze and Non-Ferrous Alloys 
. 
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writes: “Again and again, military men have seen themselves 


hurled into war by the ambitions, passions, and blunders of 
civilian governments, almost wholly uninformed as to the limits 
of their military potentials and almost recklessly indifferent to 
the military requirements of the wars they let loose.” 

This is a profound and well-documented study of the growth 
of militarism and its ultimate effect on the chaotic social rela 
tionships and cultural values of contemporary civilization. Db. A 


News or ENGLAND. By Beverley Nichols. New York: Dou 
bleday, Doran & Company. $2.50. 


Mr. NICHOLS has written his own review of the major por 
tion of this book. We quote from pages 284-285: 

“It is with no ironical intention that I ask you to believe that 
this book has been written out of a deep love of England. Nor 
is it with any ironical intention that I also ask you to believe 
that it has been written out of a deep love of peace. To many it 
will seem that the author, if he has any love of England, has 
been successful in concealing it. It will also seem that if he had 
any love of peace he is marching with determination in a direc 
tion completely opposite to that of most pacifists. 

“These accusations must be faced. It is particularly important 
for me to face them, as | am the author of a book called ‘Cry 
Havoc!’ published five years ago. It is not too much to say 
that this book had a certain influence on pacifist thought in 
Europe. It was translated into every European language except 
the languages of the dictators. It was made compulsory in hun- 
dreds of imperial schools. Authors of the eminence of the ‘Bengal 
Lancer’ rushed out books in reply to it. And a spark from 
its pages started the conflagration which blazed, for over a year, 
on the front pages of the American newspapers, as the secrets 
of the armament manufacturers were dragged into the light. 

“I do not regret this. Five years ago, in the utterly different 
world in which we were then living, in a world where there 
was still a hope for the League, still a hope for disarmament, 
still a hope of some form of international codperation . . . in 
that remote and almost unrecognizable era, ‘Cry Havoc!’ was 
timely. In that brief silence before the storm its voice was 
heard. There seemed a chance that some people might even heed 
it. It was not for me to know that it was so shortly to be 
drowned in the thunder of a thousand guns. 

“All the same, I could not write ‘Cry Havoc!’ today. It 
would be like waving a fan in the face of an advancing cloud of 
poison gas.” 

“And yet, I now believe that there are some things worth 
fighting for.” (Italics ours). 

So the news is not of England as much as it is of the right 
about-face of England’s No. 4 pacifist. The irony of the news is 
that gardener Nichols and the many other pacitists of yester- 
year are largely responsible for the conditions they bemoan. 
\nd these gentry have been too stupid until now to realize it. 

If more need be said, the reader is referred to Mr. Mencken's 
“Pacifism in Extremis” on page 165 of this issue of ARMY Orp- 
NANCE. L. A. C. 


Der Kamprwacenkrikc. By Ludwig Ritter von Eimanns 
berger. Second, revised edition. 236 pages, 3 maps. Min 
chen-Berlin, Germany: J. F. Lehmann’s Verlag. Price 6 
Mk. in paper, 6.75 Mk. in linen. 


Tuts is a treatise on tanks in which the author presents an 
interesting account of the appearance of the tank during the 
World War, but which he claims failed to present sufficient ex- 
perience for the development of defense against such attacks, or 
tactics governing their use. The author, however, gives a clear 
statement regarding his deductions about tank organization and 
possible tactics to be applied in the future. This includes the 
weapons necessary to defeat tank attacks and how they are to 
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be distributed on the battle front, as well as theoretical methods 
jor accomplishing a break-through, in which surprise assumes 
quite some prominence. 

Mass tank attacks are fully discussed, including those of the 
past, but the author concludes that tactics for mass attacks still 
remain only a theory to which neither the past, nor the present 
battles in Spain or China, has given an answer. The author, 
however, does conclude that victory no longer can be based on 
infantry, but that a great deal will depend on the air forces. In 
brief, future battles will be won only through sane co6rdination 
among infantry, artillery, tanks, and airplanes. The book finally 
closes with the picture of a future tank battle in which the sur 
roundings of Amiens are used to illustrate the action because of 
the tank battle fought there in 1918—this pictured battle being 
based on tactics which possibly may be employed in the future. 
One may not be able to agree with all the deductions presented, 
but the accounts of what may happen are so interesting and in- 
structive that the book is recommended to all branches of the 


service. F. H.W. 


BLoop AND STeEL—THeE Rise or THE House or Krupp. By 
Bernhard Menne. New York: Lee Furman, Inc. 


| HIS looks like one of those propaganda books about “muni 
tions makers” with which the United States is all too familiar. 
Each season an enterprising publisher sponsors some unknown 
whose great object in life is to find skeletons in family closets. 

Now the principal thing about this book is not Messrs. 
Krupp—they are pretty well known and, by sensible people, fre- 
quently admired. The principal thing is Mr. Bernhard Menne, 
the author. Who is he and what, if anything, does he really 
know about what he writes? Your reviewer never heard of him 
and he does not intend to write the publishers to find out his 
qualifications or his purposes. The publishers say not a word on 
flyleaf or dust cover about Mr. Menne. Is he simply an anti 
Nazi who for racial or political reasons is out to damn Germany 
and all its works? (The Ruhr, he says, “will always remain the 
Promised Land to the writer.” ) 

We had thought the reading public had realized the nonfactual 
approach of the merchants-of-death type of sensational “history.” 
But apparently the theme still has attractions for those whos¢ 
bias needs to be nurtured. Here practically every act of the 
Krupp family is interpreted to have some sinister purpose. 
Indeed is there much truth in the observation that words are 


more potent weapons than guns! 


For it can be counted as a 
sure thing that many will read this book and_ believe that 
those who are its subject matter were as noxious as they are 


painted. Oo. E. D. 


Warren-Lexikon. By Richard Mahrholdt. Munich, Ger 
many: F. C. Mayer. 


| HIS book, published in German, is, according to the title 
page, an arms dictionary for hunters and marksmen. In arrange 
ment it follows this description, giving under alphabetical head- 
ings information and specialized advice on all questions relating 
to hunting and target weapons, pistols and ammunition. Whether 
these questions be technical or historical, a complete and lucid 
explanation is given on subjects that interest the shooting fra 
ternity. In many cases the headings give only a definition, but 
where the subject is of greater scope many pages are devoted 
to it, making the work almost encyclopedic. Clear illustrations 
are used in describing the mechanical details and the operation 
of many shotgun and rifle actions, set triggers, etc. Continental, 
English, and the best-known American makes are described, and 
their distinguishing features appraised fairly and without favor 
To the arms enthusiast who considers himself conversant with 
\merican weapons and shooting technique, this volume will be 
of absorbing interest. FE. FE. H. 
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TYPE C HORIZONTAL 


HEATER 


For spot heats on rounds 





or flats, this No. 1 Type 





C Heater is designed for 
heating — normalizing 
and hardening.Equipped 


with electric eye for tem- 
peratures as low as 1100° 
F. and electric time clock 
to give a soaking heat 
from a split second up. 
Seale is reduced to a 











minimum. 





ELECTRIC RIVET HEATERS + FORGING HEATERS + BAR HEATERS 
FOR FERROUS OR NON-FERROUS METALS 


Write or send samples to 


AMERICAN CAR AND FOUNDRY COMPANY 
30 CHURCH STREET: NEW YORK: N. Y. 
CHICAGO DETROII ST. LOUIS 











STEEL CASTINGS 


of 


Every Description 


With a potential yearly capacity of 200,000 tons, 
the position of the AMERICAN STEEL 
FOUNDRIES in the steel casting industry 1s 
well known. 

Lightness, strength, purity, homogeneity, and 
ability to resist shock and torsional strain, char- 
acterize steel castings and explain why they have 
been adopted so extensively in every manufactur 


ing operation. 


AMERICAN STEEL FOUNDRIES 


New York Chicago St. Louis 











ARMY ORDNANCE 





Voi. XIX, No. 111 











NO OTHER MACHINE CAN DO THIS 





—Mill an Internal Left- 
Hand Thread and an Ex- 
ternal Right-Hand Thread 


Simultaneously. . . . 


These Double - Threaded 
Cold Rolled Steel parts are 
finished at from two to three 
pieces per minute—and the 
threads are Absolutely 
Concentric. 


This is a threading job that 
“Can’t Be Done”—but 


THE HALL PLANETARY DOES IT! 


The “Universal Thread 
Master” through a com- 
bination of gearing, pro- 
duces 40 pitches or more, 
right- or left-hand, straight 
or taper threads, through a 
standard 10-pitch master 
nut by employing the dif- 
ferential screw principle. 


Write for complete details. 
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THE HALL PLANETARY COMPANY 
Fox Street and Abbotsford Avenue 
PHILADELPHIA, PA, 











AMERICAN BRAKEBLOK 


Is Available for 


Industrial Installations 


A MERICAN Brakeblok, 
4 4 the new-type brake lin- 
ing material, offers to the 
industrial field the same 
advantages of efficiency and 
economy that have made it 
famous in the automotive 
world. This outstanding 
frictional material takes 
hold firmly and smoothly, 
wears uniformly and has 
an exceedingly long service 
life. It is a dense, homo- 
geneous, non-metallic solid 

neither woven, stitched 


nor laminated—and con- 
tains no_ rubber. It is 
formed under great pres- 
sure, heat-treated and 
ground to size. It is non- 
compressible and does not 
swell or burn. American 
Brakeblok is supplied in 
types and sizes for all in- 
dustrial installations, either 
standard or special. 

Write for complete infor- 
mation on any installation 
—industrial or automotive. 


AMERICAN BRAKEBLOK 
CORPORATION 


Industrial and Automotive Division 


AMERICAN BRAKE SHOE & FOUNDRY COMPANY 
4660 Merritt Avenue, Detroit, Michigan, U. S. A. 
New York, Cleveland, Chicago, St. Louis, 

Los Angeles, San Francisco 
Export Department: 39 Water Street, New York 


AMERICAN 


RAKEBLO 


Reg. U.S. Pat. Off 











AMERICAN Arms & ArMs Makers. By Robert E. Gardner. 


Columbus, Ohio: The F. J. Heer Company. 


Tuis little volume is packed with useful information for th« 
arms fancier and is of tremendous value to him whose activities 
call for research into the historical aspects of the arms indus 
try. The author has here produced a work far and away supe 
rior to his “Arms Fabricators, Ancient and Modern” (Colum 
bus, Chio, 1934) and deserves the highest congratulations upon 
his efforts. Indeed, until and unless another more comprehensive 
volume appears, this book doubtless will rank second only to 
Satterlee’s “Catalog of Firearms for the Collector” as a ret 
erence source, 

Some criticism may be directed however to the proof read 
ing, which has, among other things, failed to catch and correct 
certain misspellings. In the case of proper names these errors 
may lead to their perpetuation in the works of those who use 
Gardner as a guide. And some of the information supplied might 
well undergo modification. For example, we are informed that 
Fred Adolph is still active as a gunmaker in New York and 
Babylon (Long Island), a fact which may raise a false flutter of 
hope in the hearts of many who have waited patiently for de 
livery of orders placed with that gentleman as remotely as two 
decades and more ago. Again, the bare statement that “a num 
ber of Springfield muskets” were converted to the Allin system, 
without mention of the fact that a// muskets of standard Spring 
field pattern produced from the end of the Civil War to the 
introduction of the Krag rifle in the early nineties were pro- 
duced under this system, would seem to be doing Mr. Allin 
somewhat of an injustice. 

And with others of the author’s pronouncements the reviewer 
takes issue. He questions the manufacture of “Protector” re 
volvers, during the World War and continuing to 1924 (see p. 15 
of Gardner’s work) by the Ames Sword Co. of Chicopee, Mass. ; 
likewise the fabrication of riot guns, gas guns, and machine guns 
accredited by the author to certain firms which, he is quite sure, 
merely merchandise these. And the implication that the Federal 
Cartridge Company was active only over the period 1932-1934, 
and has not produced since, will certainly be much resented by 
that far from moribund organization, as will the statement that 
since 1915 the good old Marlin Firearms Company has operated 
under the name of the Marlin-Rockwell Corporation. 

Again, the Meriden Firearms Company, which, controlled by 
Sears, Roebuck and Company, produced, over a considerable 
period of years, untold thousands of rifles, shotguns, and re 
“Meriden 
Firearms Company, 508 N. Colony St., Meriden, Conn. Fire 
arms, 1907-1909.” 


To touch upon all the errors and deficiencies noted in the 


volvers, is dismissed with the following scant note: 


volume would obviously be impracticable. Nor is it here neces 
sary to engage in a polemic with the author, who refers to “a 
tempest in a teapot” over the spelling of the word deringer, to 
which he accords an extra r for good measure, apparently upon 
the justification that certain others have done so before him 
This argument, if admissible, would doubtless be urged in ex- 
tenuation by every felon hailed before the bar. He gallantly 
refrains, however, from inserting the redundant r in the 
names of Henry Deringer, Senior and Junior (developers of 
the genus of pistols christened after them) though he gleefully 
flaunts it elsewhere throughout the work whenever a pistol of 
deringer type is mentioned. So we leave Mr. Garrdner to his 
derringers, and let the r’s fall where they may! 

But after all, the preparation of a volume such as this in 
volves countless hours of painful, and usually thankless, effort, 
and it is impossible to produce such a work free of errors, omis 
sions, and misprints. These are to be forgiven and forgotten in 
the present instance in our appreciation of the extent of the 
very real contribution which its author has made to the all-too 
meager literature in this field. Cc. G. 








